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Thu  mission  of  AGARD  is  to  bring  together  the  leading  personalities  of  the  NATO  nations  in  the  fields  of 
sdonue  and  technology  relating  to  aerospace  for  the  following  purposes: 

Exchanging  of  scientific  and  technical  information; 

■ Continuously  stimulating  advances  in  the  aerospace  sciences  relevant  to  strengthening  the  common  defence 
posture; 

- Improving  the  co-operation  among  member  nations  in  aerospace  research  and  development; 

Providing  scientific  and  technical  advice  and  assistance  to  the  North  Atlantic  Military  Cummittee  in  the 
field  of  aerospace  research  and  development; 

- Rendering  scientific  and  technical  assistance,  as  requested,  to  other  NATO  bodies  and  to  member  nations 
in  connection  with  research  and  development  problems  in  the  aerospace  field; 

Providing  assistance  to  member  nations  for  the  purpose  of  increasing  their  scientific  and  technical  potential; 

- Recommending  effective  ways  fur  the  member  nations  to  use  their  research  and  development  capabilities 
for  the  common  benefit  of  the  NATO  community. 

The  highest  authority  within  AGARD  is  the  National  Delegates  Board  consisting  of  officially  appointed  senior 
representatives  from  each  member  nation.  The  mission  of  AGARD  is  carried  out  through  the  Panels  which  are 
composed  of  experts  appointed  by  the  National  Delegates,  the  Consultant  and  Exchange  Program  and  the  Aerospace 
Applications  Studies  Program.  The  results  of  AGARD  work  are  reported  to  the  member  nations  and  the  NATO 
Authorities  through  the  AGARD  series  of  publications  of  which  this  is  one. 

Participation  in  AGARD  activities  is  by  invitation  only  and  Is  normally  limited  to  citizens  of  the  NATO  nations, 
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PREFACE 


This  volume  provides  abstrects  and  Indexes  for  AGARD  publications  published  during  the  period 
1974  - 1976.  By  an  arrangement  \with  the  US  National  Aeronautics  and  Space  Administration  in 
Washington,  the  NASA  computerized  data  base  has  been  used  to  prepare  this  publication,  -y 

^Full  bibliographic  citations  and  abstracts  for  all  the  documents  in  this  publication  are  given  in  the 
abstract  section,  which  Is  organized  in  the  10  major  subject  divisions  and  74  specific  categories  used 
by  NASA  In  Its  abstract  journals  and  bibliographies.  The  major  subject  divisions  are  listed  in  the 
Table  of  Contents,  together  with  a note  for  each  that  defines  its  scope  and  provides  any  cross*, 
refarences.  Category  breaks  In  the  abstract  section  are  Identified  by  category  number  and  title,  and 
a scope  note.  Within  each  category,  the  abstracts  are  arranged  by  series  and  year.  N 10,000  series 
(STAR)  Items  appear  before  X70,000  series  items.  Examples  of  typical  citations  with  abstracts  are 
given  following  the  Table  of  Contents.- 

(^here  are  five  Indexes;  Subject,  based  on  NASA  Thnaurut  nomenclature;  Personal  Author; 
Corporate  Source;  Report/Accasslon  Number;  and  Accession/ Report  Number.  Sample  entries  ore 
shown  on  the  first  page  of  each  index.  ^ 

There  are  now  five  volumes  In  the  current  AGARD  Index  Series 


— AGARD  Index  of  Publications  1962-1970 

Part  1 ; Abstract  Section 

June  1972 

- AGARD  Index  of  Publications  1952-1970 

Part  11;  Subject  Index 

October  1672 

- AGARD  Index  of  Publications  1952-1970 

Part  III;  Author  Index  1 _ . . 

Part  IV:  Addendum  to  Part  1 J together 

September  1 974 

- AGARD  Index  of  Publications  1971-1973 

November  1974 

- AGARD  Index  of  Publications  1974-1978 

September  1977 

Copies  of  these  Indexes  may  be  obtained  from  National  Distribution  Centres  for  Unclassified 
AGARD  Publications  (see  outside  back  cover),  or  in  case  of  difficulty  from  AGARD  Headquarters. 
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TABLE  OF  CONTENTS 
Part  1 : Abstracts 

AERONAUTICS 

Includes  aeronautics  (general);  aerodynamics:  air 
transportation  and  safety;  aircraft  communications 
and  navigation;  aircraft  design,  testing  and  perform- 
ance: aircraft  instrumentation;  aircraft  propulsion  and 
power:  aircraft  stability  and  control;  and  research 
and  support  facilities  (air). 

For  related  information  sea  also  Astronautics. 

01  AERONAUTICS  (QENERAU  1 

02  AERODYNAMICS  23 

Includes  aerodynamics  of  bodies,  combinations, 
wings,  rotors,  and  control  surfaces:  and  internal 
flow  In  ducts  and  turbomachlnery. 

For  related  Information  sea  also  34  Fluid  Mechanics 
and  Haat  Transfar. 

03  AIR  TRANSPORTATION  AND  SAFETY  43 

Includes  passenger  and  cargo  air  transport 
operations:  and  aircraft  accidents. 

For  related  information  see  also  16  Space 
Transportation  and  86  Urban  Tachna/ogv  and 
Transportation. 

04  AIRCRAFT  COMMUNICATIONS  AND 

NAVIGATION  49 

Includes  digital  and  voice  communication  with 
aircraft:  air  rravlgation  systems  (satellite  and  ground 
based);  and  air  traffic  control. 

For  related  Information  see  also  IT  Spacecraft 
Communications,  Command  and  Tracking  and  32 
Communications. 

05  AIRCRAFT  DESIGN, 

TESTING  ANO  PERFORMANCE  64 

Includes  aircraft  simulation  technology. 

For  related  Information  see  also  18  Spacecraft 
Design,  Testing  and  Performance  and  39  Structural 
Mechanics. 

06  AIRCRAFT  INSTRUMENTATION  77 

Includes  cockpit  and  cabin  display  devices:  and 
flight  instruments. 

For  related  Information  see  also  19  Spacecraft 
Instrumentation  and  35  instrumentation  and  Photog- 
raphy. 

07  AIRCRAFTPROPUL8ION  AND  POWER  86 

Includes  prime  propulsion  systems  and  systems 
components,  e.g..  gas  turbine  engines  and  compres- 
sors; and  on-board  auxiliary  power  plants  for  aircraft. 

For  ralatod  information  see  also  20  Spacecraft 
Propulsion  and  Power,  28  Propellants  and  Fuels, 
and  44  Energy  Production  and  Conversion. 

OB  AIRCRAFTSTABILITY  AND  CONTROL  102 

Includes  aircraft  handling  qualities;  piloting,  flight 
controls:  and  autopilots. 


09  RESEARCH  ANO  SUPPORT 

FACILITIES  (AIR)  109 

Includes  airports,  hangars  and  runways:  aircraft 
repair  and  overhaul  facilities:  wind  tunnels;  shock 
tube  facilities;  and  engine  test  blocks. 

For  related  information  see  also  14  Ground  Support 
Systems  and  Facilities  (Space). 

ASTRONAUTICS 

Includes  astronautics  Igeneral);  astrodynamics; 
ground  support  systems  and  facilities  (space):  launch 
vehicles  and  space  vehicles:  space  transportation: 
spacecraft  communications,  command  and  tracking: 
spacecraft  design,  testing  and  performance:  space- 
craft instrumentation;  and  spacecraft  propulsion  and 
power. 

For  related  information  see  also  Aeronautics. 

12  ASTRONAUTICS  (GENERAL)  N.A. 

For  extraterrestrial  exploration  sae  91  Lunar  and 

Planetary  Exploration. 

13  ASTRODYNAMICS  N.A. 

Includes  powered  and  free-fllght  tra|ectories;  and 

orbit  and  launching  dynamics. 

14  GROUND  SUPPORT  SYSTEMS  AND 

FACILITIES  (SPACE)  N.A. 

Includes  launch  complexes,  research  and  production 
facilities:  ground  support  equipment,  e.g.,  mobile 
transporters;  and  simulators. 

For  related  Information  see  also  09  Research  and 
Support  Facilities  (Air). 

16  LAUNCH  VEHICLES  AND 

SPACE  VEHICLES  N.A. 

Includes  boosters;  manned  orbital  laboratories; 
reusable  vehicles;  and  space  stations. 

16  SPACE  TRANSPORTATION  N.A. 

Includes  passenger  ahd  cargo  space  transportation. 

e.g.,  shuttle  operations;  and  rescue  techniques. 

For  related  Information  see  also  03  Air  Transporta- 
tion and  Safety  and  85  Urban  Technology  and 
Transportation 

17  SPACECRAFT  COMMUNICATIONS, 

COMMAND  AND  TRACKING  N A. 

Includes  telemetry;  space  communications  net 
works;  astronavigation;  and  radio  blackout. 

For  related  Information  see  also  04  Aircraft 
Communications  and  Navigation  and  32  Communica- 
tions. 

18  SPACECRAFT  DESIGN, 

TESTING  AND  PERFORMANCE  N.A. 

Includes  spacecraft  thermal  and  environmental 
control;  and  attitude  control 
For  life  support  systems  see  54  Manj System 
Technology  and  Life  Support.  For  related  information 
see  also  05  Aircraft  Design,  Testing  and  Performance 
and  39  Structural  Mechanics. 
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19  SPACECRAFT  INSTRUMENTATION  N.A 

For  related  information  aee  also  06  Aircraft 
Instrumtrttalion  and  3B  Instrumentation  and 
Photography. 

20  SPACECRAFT  PROPULSION  AND 

POWER  128 

includes  main  propulsion  systems  and  components, 
e.g.,  rocket  engines;  and  spacecraft  auxiilary  power 
sources. 

For  reiatad  information  sea  aiso  07  Aircraft 
Propulsion  and  Power,  28  Propellants  and  Fuels. 
and  44  Energy  Production  and  Conversion. 

CHEMISTRY  AND  MATERIALS 

Includes  chemistry  and  materials  (general): 
composite  meterials:  inorganic  and  physical  chem- 
istry: metallic  materials:  nonmetallic  materials:  and 
propellants  and  fuels. 

23  CHEMISTRY  AND  MATERIALS 

(OENERAL)  129 

Intiudes  biochemistry  and  organic  chemistry. 

24  COMPOSITE  MATERIALS  130 

Includes  laminates. 

2B  INORGANIC  AND  PHYSICAL 

CHEMISTRY  136 

Includes  chemical  analysis,  e g.,  chromatography: 
combustion  theory:  electrachemistry:  and  photo- 
chemistry. 

For  related  information  see  also  77  Thetmodynam 
ics  and  Statistical  Physics. 

26  METALLIC  MATERIALS  138 

Includes  physical,  chemical,  and  mechanical 
properties  of  metals,  e.g„  corrosion:  and  metallurgy. 

27  NONMETALLIC  MATERIALS  143 

Includes  physical,  chemical,  and  mechanical 
properties  of  plastics,  elastomers,  lubricants,  pol- 
ymers, textiles,  adhesives,  and  ceramic  materials. 

28  PROPELLANTS  AND  FUELS  144 

Includes  racket  propellants.  Igniters,  and  oxidizers, 
storage  and  handling:  and  aircraft  fuels. 

For  related  information  see  also  07  Aircraft 
Propulsion  and  Power,  20  Spacecraft  Propulsion 
and  Power,  and  44  Energy  Production  and  Conver- 
sion 

ENGINEERING 

Includes  engineering  (general):  communications, 
electronics  and  electrical  engineering:  fluid  mechanics 
and  heat  transfer:  instrumentation  and  photography: 
lasers  and  masers:  mechanical  engineering:  quality 
assurance  and  reliability:  and  structural  mechanics. 
For  related  Information  see  also  Physics. 

31  ENGINEERING  (GENERAL)  146 

Includes  vacuum  technology:  control  engineering: 
display  engineering:  and  cryogenics. 


32  COMMUNICATIONS  166 

Includes  land  and  global  communications:  com- 
munications theory:  and  optical  communications. 

For  related  information  see  also  04  Aircraft 
Communications  and  Navigation  and  1 7 Spacecraft 
Communications,  Command  and  Tracking. 

33  ELECTRONICS  AND  ELECTRICAL 

ENGINEERING  169 

Includes  test  equipment  and  maintainability, 
components,  e.g..  tunnel  diodes  and  transistors, 
microminiaturization:  and  integrated  circuitry 
For  reiatad  information  see  also  60  Computer 
Operations  and  Hardware  and  76  Solid-State 
Physics. 

34  FLUID  MECHANICS  AND 

HEAT  TRANSFER  176 

Includes  boundary  layers:  hydrodynamics:  fluidics, 
mass  transfer:  and  ablation  cooling. 

For  related  information  see  also  02  Aerodynamics 
and  77  Thermodynamics  and  Statistical  Physics. 

36  INSTRUMENTATION  AND 

PHOTOGRAPHY  184 

Includes  remote  sensors:  measuring  Instruments 
and  gages:  detectors:  cameras  and  photographic 
supplies;  and  holography. 

For  aerial  photography  sea  43  Earth  Pesources. 
For  related  information  see  also  06  Aircraft  instru- 
mentation and  19  Spacecraft  Instrumentation. 

36  LASERS  AND  MASERS  186 

Includns  parametric  amplifiers. 

37  MECHANICAL  ENGINEERING  187 

Includes  auxiliary  systems  (non -power):  machine 
elements  and  processes,  and  mechanical  equip- 
ment. 

38  QUALITY  ASSURANCE  AND 

RELIABILITY  188 

Includes  product  sampling  procedures  and  tech- 
niques: and  quality  control 

39  STRUCTURAL  MECHANICS  192 

Includes  structural  element  design  and  weight 
analysis:  fatigue:  and  thermal  stress. 

For  applications  see  OB  Aircraft  Design,  Testing 
and  Peiiormance  and  18  Spacecraft  Design.  Testing 
and  Performance. 

GEOSCIENCES 

Includes  geosciences  (general):  earth  resources, 
energy  production  and  conversion;  environment 
pollution:  geophysics:  meteorology  and  climatology, 
and  oceanography. 

For  related  information  see  also  Space  Sciences. 

42  GEOSCIENCES  (GENERAL)  N.A. 
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N.A. 


43  EARTH  RESOURCES  N.A. 

Includat  remote  eenting  of  earth  raeourcei  by 

aircraft  and  apacacraft:  photogrammatry;  and  aerial 
photography. 

For  inatrumentation  aaa  35  Inslrumtntstion  and 
Photography. 

44  ENERGY  PRODUCTION  ANO 

CONVERSION  201 

Includaa  apacific  anargy  conversion  systems,  e.g  . 
fuel  cells  and  batlaries:  global  sources  of  anargy. 
fossil  fuels:  geophysical  conversion:  hydroelectric 
power:  and  wind  power. 

For  related  Information  see  also  07  Aircraft' 
Propulsion  and  Powar,  20  Spacacraft  Propulsion 
and  Powar,  28  Propellants  and  Fuels,  and  85 
Urban  Technology  and  Transportation. 

45  ENVIRONMENT  POLLUTION  202 

Includes  sir.  noise,  thermal  and  water  pollution: 

environment  monitoring:  and  contamination  control. 

44  GEOPHYSICS  203 

Includes  aeronomy:  upper  and  lower  atmosphere 
studies:  Ionospheric  and  magnatospheric  physics: 
and  geomagnetism 

For  space  radiation  sec  93  Space  Radiation 

47  METEOROLOGY  AND  CLIMATOLOGY  N.A, 

Includes  weather  forecasting  and  modification. 

44  OCEANOGRAPHY  N A. 

Includes  biological,  dynamic  and  physical  oceanog 
raphy:  and  marine  resources. 


LIKE  SCIENCES 

Includes  life  sciences  (general),  aerospace  medi- 
cine: behavioral  sciences:  man/system  technology 
and  life  support:  and  planetary  biology 

51  LIFE  SCIENCES  (GENERAL)  209 

Includes  genetics 

52  AEROSPACE  MEDICINE  222 

Includes  physiological  factors:  biological  effects  of 
radiation:  and  weightlessness 

53  BEHAVIORAL  SCIENCES  236 

Includes  psychological  factors,  individual  and  group 
behavior:  crew  training  and  evaluation:  and  psychiatric 
research. 

54  MAN/SYSTEM  TECHNOLOGY  ANO 

UFE  SUPPORT  241 

Includes  human  engineering,  biotechnology:  and 
apace  suits  and  protective  clothing. 


55  PLANETARY  BIOLOGY 

Includes  exobiology:  and  extraterrestrial  life. 

MATHEMATICAL  AND  COMPUTER 
SCIENCES 

Includes  mathematical  and  computer  sciences 
(general):  computer  operations  and  hardware: 
computer  programming  and  software:  computer 
systems:  cybernetics,  numerical  analysis:  statistics 
and  probability,  systems  analysis:  and  theoretical 
mathematics. 

59  MATHEMATICAL  AND  COMPUTER 

SCIENCES  (GENERAL)  243 

60  COMPUTER  OPERATIONS  AND 

HARDWARE  N.A. 

Includes  computer  graphics  and  data  processing 
For  components  sue  3'  Electronics  and  Electrical 
Engineering. 

61  COMPUTER  PROGRAMMING  ANO 

SOFTWARE  N.A. 

Includes  cemputer  programs,  routines,  and  algo- 
rithms 

62  COMPUTER  SYSTEMS  246 

Includes  computer  networks. 

63  CYBERNETICS  N.A. 

Includes  feedback  and  control  theory. 

For  related  information  aaa  also  54  Man/ System 
Technology  and  Ufa  Support. 

84  NUMERICAL  ANALYSIS  N.A. 

Includes  Iteration,  difference  equations,  and 
numerical  approximation. 

65  STATISTICS  AND  PROBABILITY  N.A. 
Includes  data  sampling  and  smoothing:  Monte 

Carlo  method:  and  stochastic  processes. 

66  SYSTEMS  ANALYSIS  N.A. 

Includes  mathematical  modeling:  network  analysis, 

and  operations  research 

67  THEORETICAL  MATHEMATICS  N.A. 

Includes  topology  and  number  theory 

PHYSICS 

Includes  physics  (general):  acoustics,  atomic  and 
molecular  physics:  nuclear  and  high-energy  physics, 
optics:  plasma  physics:  solld-ttata  physics:  and 
thermodynamics  and  statistical  physics. 

For  related  Information  see  also  Engineering. 

70  PHYSICS  (GENERAL)  250 

For  geophysics  see  46  Geophysics.  For  astrophysics 
see  90  Astrophysics  For  solar  physics  see  92 
Solar  Physics. 
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71  ACOUSTICS  266 

Includes  sound  generation,  transmission,  and 
attenuation 

For  noise  pollution  see  45  Environment  Pollution. 

72  ATOMIC  AND  MOLECULAR  PHYSICS  N.A. 

Includes  atomic  structure  and  molecular  spectra. 

73  NUCLEAR  AND  HiQH-ENERQV 

PHYSICS  N.A. 

Includes  elementary  and  nuclear  particles,  and 
reactor  theory. 

For  space  radiation  see  93  Space  Radiation. 

74  OPTICS  260 

Includes  light  phenomena. 

76  PLASMA  PHYSICS  N.A. 

Includes  magnetohydrodynamica  and  plasma 
fusion. 

For  Ionospheric  plasmas  see  46  Geophysics.  For 
space  plasmas  sea  90  Astrophysics. 

76  SOLID-STATE  PHYSICS  N.A. 

Includes  superconductivity. 

For  related  Information  see  also  33  Electronics 
and  Electrical  Engineering  and  36  Lasers  and 
Masers, 

77  THERMODYNAMICS  AND 

STATISTICAL  PHYSICS  N.A. 

Includes  quantum  mechanics:  and  Bose  and  Fermi 
statistics. 

For  related  Information  see  also  25  Inorganic  and 
Physical  Chemistry  and  34  Fluid  Mechanics  and 
Heat  Transfer. 

SOCIAL  SCIENCES 

Includes  social  sciunces  (general);  administration 
and  management;  documentation  and  Information 
science;  economics  and  cost  analysis;  law  and  political 
science,  and  urban  technology  and  transportation. 

80  SOCIAL  SCIENCES  (GENERAL)  N.A. 

Includes  educational  matters 

81  ADMINISTRATION  AND 

MANAGEMENT  262 

Includes  management  planning  and  research 

82  DOCUMENTATION  AND 

INFORMATION  SCIENCE  263 

Includes  Information  storage  and  retriaval  technol- 
ogy; micrography;  and  library  science. 

For  computer  documentation  see  6t  Computer 
Programming  and  Software 


83  ECONOMICS  AND  COST  ANALYSIS  269 

Includes  cost  effectiveness  studies. 

84  LAW  AND  POLITICAL  SCIENCE  N.A. 

Includes  space  law;  International  law;  International 
cooperation;  and  patent  policy. 

86  URBAN  TECHNOLOGY  AND 

TRANSPORTATION  270 

Includes  applications  of  space  technology  to  urban 
problems;  technology  transfer;  technology  assess- 
mailt:  and  surface  and  mass  transportation. 

For  related  information  see  03  Air  Transportation 
and  Safety,  16  Space  Transportation,  and  44  Energy 
Production  and  Conversion. 

SPACE  SCIENCES 

Includes  space  sciences  (general);  astronomy; 
astrophysics;  lunar  and  planetary  exploration;  solar 
physics;  and  space  radiation. 

For  related  information  see  also  Geosciences. 


88  SPACE  SCIENCES  (GENERAL)  N.A. 

89  ASTRONOMY  N.A. 

Includes  radio  and  gamma-ray  astronomy;  celestial 
mechanics;  and  astrometry. 

90  ASTROPHYSICS  N.A. 

Includes  cosmology;  and  Interstellar  end  In- 
terplanetary gases  and  dust 

91  LUNAR  AND  PLANETARY 

EXPLORATION  N.A, 


Includes  planetology;  and  manned  and  unmanned 
flights 

For  spacecraft  design  see  18  Spacecraft  Design, 
Testing  and  Performance.  For  space  stations  see 
IS  Launch  Vehicles  and  Space  Vehicles. 

92  SOLAR  PHYSICS  N.A. 

Includes  solar  activity,  solar  flares,  aolar  radiation 

and  sunspots. 

93  SPACE  RADIATION  N.A. 

Includes  cosmic  radiation;  and  Inner  and  outer 

earth's  radiation  belts. 

For  biologicol  effects  of  radiation  see  52  Aerospace 
Medicine  For  theory  see  73  Nuclear  and  High-Energy 
Phystes. 
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X77>72036  AdviBory  Group  for  Anrotpace  Rataatch  and 
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VOLUME  1 
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lAQARD'AR-BB-Val-l)  Avail  Adviiory  Group  lot  Aaroipaca 
Raiaarch  and  Davalopmanl.  Paila.  France  NATO-Claiilllad 
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An  avaluatlon  of  tha  polential  applicallont  writhin  NATO  of 
a ptaclilon  poaltloning  ayatam  IPPS)  - at  axtmplillad  by  tha 
U S.  NAVSTAR  Global  Poaltlonmp  Syatam  . la  pratantad  Spacial 
amphaila  la  placed  on  a qualltativa  and  quamitativa  evaluation 
of  the  Impact  of  Incraatad  poaition  Information  accuracy  on  the 
tactical  air  attack  capablllly  of  NATO  in  Europe  In  tha  ISBO'i 
and  beyond  Tha  itudy  coneludaa  that  a aaoura  and  vary  p'aolao 
PPS  It  faatibla  With  tuch  a tyttam,  tha  all  watthar  attack 
capablllly  on  quati  alationaiy  largait  la  to  promiting  that 
continuing  operational  tnalyalt  thould  ba  partormad  Authur 
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'N7B-a4S40|  Adviaory  Group  for  Aaroapaca  Raiaarah  and  ^ .. 

Davalopmanl.  Parle  (Franoa). 

NADIATION  COOUNQ  OP  THRUST  NOUUS 

J.  J.  Barnard  IParla  Univ.)  and  J.  Canoi  (ONERAI  Mar.  197B  ^ 

B1  p raft 

lAGARD-AO-IBA;  AOAROograph-184)  Avail:  NTIS  HC  B4.7B 
CSCL  21 H 

Varioui  haal  Iranafara  by  radiation  ooour  on  tha  wall  of  a 
propulalon  ayatam.  and  tha  aalaulatldn  of  auoh  haal  tranalara  In 
aaiiymmatrlcal  Ihruat  noulaa  la  praaanlad.  Tha  lunclioni  for 
ONohangat  batwaan  laotharmal  linaa  on  lha  turfaoa  of  ravolullon  L_ 
or  plana  croaa-aoollona  allghlly  incllnad  to  tha  parallal  llnaa  ara 
alto  ihowti.  Numarical  teaulla  ara  givan  In  tha  form  of  univaraal 
funotlona  ol  tha  gaomalricat  paramatara  for  lha  marldlan.  Tha 
diagrammatic  conflguratlona  lor  tha  moat  uaual  type  of  nonfat, 
and  lha  dlraotly  uaabla  valuaa  of  tha  trinalar  funotloni  are 
quoted.  Author 
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N7B  14710||l  Advisory  Group  lor  Auroupacu  Hsiintitch  iind 
Dtivelopmont.  Pons  (I'rancrO 

AOARO  HIGHLIGHTS.  MARCH  1974 
Mar  1974  30  p 

(AQARD  Hlghllghts  74/1}  Avail  NTIS  HC  S3  76 

‘^ha  (ictivititts  and  uccompllthmanlt  of  the  Advisory  Gioup 
lor  Aerospace  Reiuarch  end  Development  (AQAROi  during  the 
first  quarter  of  1974  ara  discussad  Soma  of  the  auhjectfi 
considered  are  (1)  using  science  and  teuhnologv  to  muet 
military  requiremonis  at  reduced  coat.  12)  preliminary  desion 
applications  for  reducing  development,  production,  and  oporetional 
costs  of  aircraft  systems.  13}  atmosphere  pollution  by  aircraft 
engines,  and  (4)  deaign  and  devalopment  of  large  wind  tunncla 

Author 


N7B*14711||f  Advisory  Group  for  Aerospace  Roiearch  and 
Development.  Pans  (Prance) 

THE  PERRINS  QLA89ER  LECTURES,  MARCH  1974 

Sap  1974  27  p In  ENGLISH,  partly  in  FRENCH 
(AGARD  Hlghlights  74/2]  Avail  NTIS  HC  $3  75 

An  addrats  to  tho  Advisory  Group  for  Aarospaca  Research 
and  Oavalopniant  (AGARO)  which  was  delivered  m Septarnher. 
1974  IS  presented  The  subject  o(  tho  address  is  the  Impact  of 
Research  and  Oevelopmerit  on  the  United  States  Air  Force  Some 
of  the  topics  considered  in  tho  address  are  (1)  the  National 
support  of  researcfi,  (2)  basic  and  applied  raiearch  in  the  Air 
Force.  13)  development  of  inertial  guidance  systemi,  and  (4) 
develoomeni  of  electronic  digital  computer  Areas  of  interest 
involved  the  methods  fur  luiuliny  raiearch  and  development 
activities  and  the  pmceis  for  rneking  new  technology  evailattie 
to  industry  Author 


N76-21219fil  Advisory  Group  for  Aeroapeoe  Research  end 
Development.  Parla  (France). 

TAKE  OPP  AND  LANDING 

Jan  1976  300  p refs  Presented  at  44th  Meeting  of  the 

Flight  Meoh.  Panel  of  AGARD,  Edinburgh.  1-4  Apr  1974 
lAQARD  CP  160}  Avail  NTIS  HC  $8  76 

The  proceedings  of  a oonferenoa  on  aircraft  takaoff  and  landing 
ara  presented  The  subjects  discussed  include  the  following  (1) 
aircraft  design  optlmiietlon,  <2}  energy  management.  (3)  aircraft 
stability  and  control  cheracteristics.  (4)  aircraft  guidance  using 
ground  based  and  airborne  equipment,  and  (6)  operational  aspects 
of  approach  control  with  short  takeoff  aircraft  For  individual 
titles,  sea  N76'21220  through  N76-21241 


N7B-21220*  National  Aaronaollci  and  Space  Admlniatretion 
Langley  Raiearch  Center,  Langley  Station.  Va. 

HIGH  UPT  AERODYNAMICS;  TRENDS,  TRADES.  AND 
OPTIONS 

Richard  J Margaion  and  Harry  L Morgan,  Jr  /n  AGARD  Take  off 
and  Landing  Jan  1975  lip  rtfs  (For  availability  see  N76‘2 12 19 
1301) 

The  trend  toward  the  utiliaation  of  higher  maximum  lift 
coefficient  with  increased  alrorah  sl2e  and  cruise  velocities  )e 
discuisocf  The  Impact  of  this  trend  on  the  need  for  tradeoffs 
between  cruise  performance  and  takeoff,  climb,  and  lending 
performance  is  examined  Theoretical  methods  for  the  anelysfs 
of  the  two-dimensional  characteristics  of  flap  systems  ere 
described  end  compared  with  experimental  data  Four  powered-llft 


concepts  are  deicribed  to  outline  some  of  the  options  currently 
being  developed  Two  lal-flap  tlteonee  ere  deecnbed  which  provide 
analytical  methods  for  eatimetion  of  the  three-dimenbionel 
aerodynamic  high  lift  performance  characteristics  of  powered  lift 
systems  Author 

N76-21221*  MesHcrbchmiii-Boelkow  Blohrr)  Q rnt)  H . Munich 
(West  Gornitiny] 

COMRATISILITY  OF  TAKE-OFF  AND  LANDING  WITH 
MISSION  AND  MANOEUVRE  PERFORMANCE  REQUIRE 
MBNTS  FOR  FIGHTER  AIRCRAFT 

Dieter  Reich  and  Joief  Wimbeuer  In  AGARD  Take-off  unu 
Landing  Jan.  1976  7 p refs  (For  aveilability  see  N76-21210 
13-01} 

By  means  of  an  aircraft  synthesis  program,  the  effect  of 
engine  cyole.  thrust  to  weight  ratio,  and  wing  parameter 
combination  on  field  and  flight  performance  has  been  investigated 
For  three  different  engine /Intake  configurations,  thrust  to  weight 
ration  and  wing  loading  were  varied  Each  combination  ropreienti 
an  aircraft  designed  to  meet  a specified  minion  radiue.  Using 
different  lift  syitems  and  ground  docaleratlon  devices,  tho 
conditions  ere  shown  under  which  a matching  of  flight  and  field 
performance  la  economically  faaslble  Author 


N79-21222  Aarospatlila  Usines  de  Toulouaa  IFranca). 
ORNIRAL  CRITERIA  FOR  THE  DEFINITION  OF  TAKE  OFF 
AND  LANDING  OF  AN  AIRCRAFT  WITH  NONLIMITED  LIFT 
(CRITERES  OINERAUX  POUR  LA  DEFINITION  AU  DECOLL- 
AGE  ET  A L'ATTERRISSAQE  O'UN  AVION  NON  LIMITS 
IN  FORTANCEj 

C Palagattl  and  T.  Markham  (British  Aircraft  Corp..  Bristol, 
England)  /n  AGARD  Taka-off  and  Landing  Jan  187b  1 1 p 
In  FRENCH  (For  availability  ite  N76-2121B  13  01) 

Tha  parformar^oe  of  a slendtr  wing  alroreft  configuration  with 
unlimitad  lift  was  studied.  A description  ii  given  of  tha  approach 
prooesi.  aarodynsmic  charaotirlatici.  and  carilficitlon  ragulatlons. 
Tha  optimitatlon  of  oharootarlitlos  bsiad  on  apasd  wos  dovetoped 
after  considering  axemplaa  from  the  ConcorHa 

TransI  by  E '|.W 

N79>21223*  Boeing  Cammercial  Airplane  Co.,  Seattle.  Wash. 
TERMINAL  AREA  CONSIDERATIONS  FOR  AN  ADVANCED 
CTOL  TRANSPORT  AIRCRAFT 

Mark  B Suseman  In  AQARD  Take-off  and  Landing  Jen. 
1975  14  p refs  (For  availability  see  N76-21219  13-01] 
IContrect  NASM2018I 

Proieoted  future  condillons  et  large  urban  airports  were  used 
to  Identify  deiign  objectives  for  o long-haul,  edvencad  transport 
eirplane  Introduced  for  operstlort  in  the  mld-19B0i.  Operating 
constraints  essoulated  with  airport  congoitlon  end  aircraft  noise 
end  amissions  ware  of  central  Intirreut  In  addition,  seme  of  the 
Interaction  of  these  constraints  with  aircraft  fuel  usage  were 
idantifiad.  The  study  allowed  for  arlvanc^d  aircrift  design  feitures 
consistent  with  the  future  operating  period  A baseline  200 
passenger  airplane  deiign  was  modified  to  comply  with  design 
requirements  Imponed  by  terminal  area  constraints.  Specific  design 
chengee  Included'.  (1)  modification  of  engine  arrangement,  wing 
planform;  (2)  drag  and  apoiler  eurfacei:  (3}  secondary  power 
aystems;  (4)  brake  and  landing  gear  charicteristlcs;  and  (5)  tha 
aircraft  avionics.  Thexi  changes,  boned  on  explorstoiy  dssign 
estimates  end  allowing  for  tachnology  advance  were  judged  to 
enable  the  airplane  to.  reduce  wake  turbulence,  handle  stooper 
descent  paths  with  fewer  limitation  due  to  engine  characteristics, 
reduce  runway  occupancy  tlrries,  Improve  community  rtoise 
contours;  and  reduce  the  total  engine  emittatits  depoHitsd  In 
the  terminal  area.  The  ponelties  to  airplane  performance  and 
operating  cost  asBUciited  with  improving  the  terminal  ores 
characterletlcB  of  the  airplane  were  astoRaed  Finally,  key  research 
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probloms  solution  in  order  to  vatidRte  the  assiim#d 

odvanced  airplane  technology  wore  iduidified  Author 


N76-21224  Sorvicu  Tochniqini  de  rAnroimiiti()ue.  Pens  (Fronce) 
BRAKING  PERFORMANCES 

GeorgoK  Leblonc  /n  AGARO  Tnkti  off  and  l.nnding  Jen  1976 
17  p In  FRENCH.  ffNGLISH  tiuniinriiY  (For  aviiilahihty  nee 
N76  21219  13  011 

During  Lunding  or  ahorted  take  off.  tho  hruking  tlistanciui 
are  deponding  on  tlio  spend  allowed  by  high  lift  devicub  end  on 
the  Kinetic  enrngY  wluct*  must  be  ehHOihed  by  the  braking  Hyeteini 
eccu'ding  tu  (he  uvrnlnbie  friction  coefficient  uf  tire  lunway  Studioa 
on  this  last  point  have  not  yet  been  so  eMteneive  ns  aerudynemic 
Studies  Beside  obvious  interest  fur  performances,  it  is  necessary 
to  know  how  to  detornttiie  the  safety  margins  which  have  to  be 
taken  on  braking  distances  according  to  actual  condltlona  of  the 
runway  For  the  prediction  of  braking  distance  a comprehanalve 
scheme  of  friction  phenomena  on  wet  runway  accordirig  the 
three  rone's  GROUCH  model  ti  proposed.  The  test  results  obtained 
with  CARAVELLE  Aircraft  confirm  that  the  propoaeU  model  la 
correct  and  that  it  can  give  a satisfactory  prediction  of  the  braking 
distance  Author 


N76‘21226  Air  Force  Flight  Dynamics  Lab.  Wright* Pettaraon 
AFB.  Ohio 

TRADEOFF  PARAMETERS  OF  ALTERNATIVE  TAKEOFF 
AND  LANDING  AIDS 

Kennarly  H.  Diggas  In  AGARD  Take'Otf  and  Lartding  Jan 
1876  is  p refs  (For  ovailablllty  see  N76*21219  13*01) 

The  various  aids  for  teducing  takeoff  end  landing  distance 
are  discussed  The  launch  elds  include  rocket  assist,  catapulta 
and  powered  lift  The  landing  aids  include  reversed  turbojet  thrust, 
parachutes  and  wheel  brakes.  New  technology  aimed  at  reducing 
the  weight  or  Increasing  the  performance  of  landing  aids  is 
indicated  The  ways  In  wlilch  stopping  dlstancu  is  affected  by 
varitlons  in  parameters  such  as  lift  coefficient,  drag  coefficient, 
reversed  thrust,  laridmg  velocity  end  runway  fnotion  ooefficient 
are  shown.  Author 

N7B*21226  Hoyal  Aircraft  Establishment.  Bedford  (England) 

A TECHNIQUE  FOR  ANALYSING  THE  LANDING  MA* 
NOEUVRE 

R F A Keating  In  AGARD  TakQ*flff  and  Landing  Jan  1976 
12  p refs  (For  availabilitv  see  N75-21219  13  01) 

Studies  of  steep  gradient  aviation  have  highlighted  the  need 
to  find  the  underlying  piloting  strategy  of  landings.  A graphic 
presentation  of  landing  rocords  is  put  forward  which,  it  is  hoped, 
will  assist  in  tha  solution  to  this  problem.  By  cxpreiilng  the 
pilot's  longitudinal  control  activity  is  equivsiont  speed  and  climb 
rate  demands.  It  Is  possible  to  plot  slmulteneously  the  aircraft 
motion  and  tha  control  strategy  against  the  perforrnanca  ohart 
ao  a raferance  grid.  By  suilabla  choice  of  axis  scaling,  the  aircraft's 
response  to  simple  control  Input  traces  out  ilrnpls  geometric 
patterns  such  aa  circular  arcs.  Examples  are  given  of  Might  data, 
principally  of  the  HS  126  m normal,  steep  and  two  segment 
approuclieH.  Power  margins  and  targat  speedn  are  dlacusaiK)  for 
these  examples  Author 

N76-21227*  National  Aeronautics  and  Space  Admiidatratlon 
Ames  Reiearch  Center,  Moffett  Field.  Calif. 

BTABILITY  AND  CONTROL  HARMONY  IN  AFFHOACH  AND 
LANDING 

Sath  B Andarson  fn  AGARD  Taka-off  and  Landing  Jan 
1975  8 p refs  (For  availability  sat  N75  21219  13-01) 

A review  of  the  fnctora  which  affect  stability  arid  control 
harmony  in  approach  and  landing  le  made  to  obtain  a cleerar 
understanding  of  ihu  proper  lelatlonship.  the  trida-offs  involved, 
und  to  show  how  limits  in  siehility  and  control  harmony  are 
established  lor  advanced  siroriH  Factors  which  influence  stability 
and  Qontiol  harmony  include  the  longitudinal  short  pnnod  response 
uf  tfia  aircraft  and  tha  leval  of  several  pitch  control  nharacterlitlcn 
including  control  power,  control  sansltlvlty.  and  control  feel.  At 
low  stability  levels  for  •dvattoid  aircraft,  less  conventionel  control 
teohmciues  such  ss  DLC  are  needed  to  improve  harmony  and 
some  form  of  stability  augmentation  must  be  provider!  to  Improve 
precession  of  flight  patir  control  and  reduce  pilot  work  load 

Author 

N7B-2122B  National  Aernnautical  Estibllshinent,  Ottawa 
(Ontario) 

THE  INFLUENCE  OF  BTOL  LONGITUDINAL  HANDLING 
QUALITIEB  OF  PILOTS'  OPINIONS 


K-H  Doetsch.  Jr.  In  AGARD  Take  off  and  Unding  Jan 
1975  17  p rets  (For  availability  see  N76‘212i9  13-01) 
(Contract  F33616-7  1 -C- 1 722) 

Consideration  is  given  to  some  of  the  factors  which  distinguish 
the  longitudinal  hanitling  qualities  of  STOL  aircraft  from  those 
nf  the  CTOL  clesb  anri  to  the  influence  of  these  diffarences  on 
pilot's  opinioriH  Thu  effects  of  wind,  wind  shear,  trim  speed, 
thrust  vector  inclination,  speed  coupling,  pitch  chrectenstics  end 
of  using  different  control  technique  options  on  fllght-p>ith  control 
ere  discussed  briefly  In  flight  evuluations  of  variations  in  some 
of  these  parameters  provided  a basis  for  aesnHsing  their  leletivt 
importance  to  the  pitot  when  hu  wee  faced  with  e demanding 
instrumont  approach  task  Control  of  pitch  proved  to  be  central 
to  the  ovtitall  flight  path  control  task  und  the  moiu  easily  and 
precisely  the  pilot  could  n*iodul(ito  pitcli.  the  more  adverse  tfie 
speed  coupling  effects  he  was  prepared  to  toleratu.  For  the 
typical  unaugmanted  stability  charaoteriitics  of  the  STOL  dess 
of  aircrait  exhibiting  small  modal  separation,  the  handling  qualities 
were  governed  by  the  overall  rosponses  to  control  end  disturb- 
ance inputs  rether  then  by  the  location  of  individusi  roots  of 
the  chericteriitio  equation  Author 

N76>21220  Royal  Netherlands  Aircraft  Factories  Fokker. 
SohiphohOost 

LOW  SPEED  STABILITY  AND  CONTROL  CHARACTERIS* 
TICS  OF  TRANSPORT  AIRCRAFT  WITH  PARTICULAR 
REFERENCE  TO  TAILPLANE  DESIGN 
E Obert  In  AQARD  Teka*off  ami  Lending  Jan  107b  16  p 
(For  availability  see  N76-21219  13*01) 

For  modern  iiansport  aircraft  generelly  emphauis  is  put  on 
operational  flexibility  This  means  among  other  things  that  the 
obllily  la  required  to  operate  at  low  take  off  and  lending  speeds 
undei  a wide  range  of  loading  conditions  Consequently  the 
operational  anveiopu  of  tlie  aircraft  covaiu  e largo  range  of  lift 
coelficiintR  and  C.G  positions  The  ensuing  lequirementi  for 
the  design  uf  hnniontal  tall  surfaces  and  elevators  are  difficult 
to  fulfil  Some  of  the  low  speed  tailplene  end  elevator  problems 
are  considered  Particular  reference  is  made  to  the  possibility  of 
tailplene  stall  Some  related  experiarrce  obtained  In  the  design 
and  flight  testing  uf  the  Fokker-VFW  F‘2  7 snd  F-28  is  dis- 
cussed Author 

N7E-21230  Vereinigte  Plugtechnische  Worka-Fokker  0 rn.b.H  . 
Bremen  (West  Germany) 

SOME  LOW  SPEED  ASPECTS  OF  THE  TWIN-ENGINE 
SHORT  HAUL  AIRCRAFT  VFW  614 

Herimut  Orlem.  Juergen  Barohe,  Hans  J.  Belaunheri.  and  Guanther 
Kreni  In  AGARD  Take-off  and  Lending  Jon.  1976  19  p 
refs  (For  evaileblllty  see  N76-21219  13-01) 

The  flight  oharacttrlstloa  of  the  VFW  614.  short  haul 
aircraft,  are  discussed.  The  low  speed  aspects  of  tha  aircraft  eti 
analyzed  with  respent  to  (1)  wing  stall  aerodynamics.  (2)  tail 
stall  aerodynemlcs,  (3)  longitudinal  control,  and  (4)  lateral/ 
dirtchonel  control  The  elroreft  design  criteria  are  Identified  The 
dimensions  end  configurations  of  tha  aircraft  controls  ore  tebulittd 
Flight  test  results  ere  lummariied.  Author 

N76-21231  British  Aircraft  Curp.  Woybridgn  (England) 
Commercial  Aiiuraft  Div 

DIRECT  LIFT  CONTROL  APPLICATIONS  TO  TRANSPORT 
AIRCRAFT:  A UK  VIEWPOINT 

M R.  Smith  In  AGARD  Take-off  and  Landing  Jan  197B 
10  p rals  (Fur  availability  see  N76-21210  13-011 

Tha  longitudinal  oontrollabllity  of  large  corwentiunal  trans- 
port eircrifi  during  the  epproich  and  landing  flight  phases,  end 
of  ooiwentional  high  lift  'STOL  aircraft  during  short  lendings.  Is 
discussed  Tho  advantage  of  o direct  lift  control  system  (DLC)  Is 
indicsted.  snd  a practical  design,  using  wing  spoilers.  Is  described, 
with  Its  dlsedvanteget.  Theoretical  and  flight  simulator  invaetiga 
tions  on  the  VC  10  uiruraft.  end  tha  BAG  1-11  aircraft  are 
described,  together  with  investigations  of  similar  systems  for 
Improving  the  automatic  landing  Oi  current  British  jet  airureft 
Some  recant  Investigations  on  a DLC  epplicatlr)n  to  a STOL 
eiroraft  are  noted  It  is  concluded  that  DLC  appliuattons  can 
improve  cuntrullabllity  and  parformanoe  for  most  transport  aircraft. 
A more  detailed  study  Is  required  for  each  application  before  its 
true  value  can  be  asstaaed,  even  for  large  transport  aircraft 
Application  of  OLC  to  conventional  lift  STOL  aircraft  looks 
attractive  for  achieving  satisfoctory  flero  pyrforinence  Author 

N76-21232  Messerschmltt-Goelkow  Blohrn  G.rn.bH.  Munich 
(West  Germany) 

INVESTIGATIONS  ON  DIRECT  FORCE  CONTROL  FOR  CCV 
AIRCRAFT  DURING  APPRf3ACH  AND  LANDING 
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Wolfgiro  J Kubbat  In  AOARD  Taka  oM  and  Landiiiy  Jan 
1976  11  p IFof  availabilily  aaa  N76-21219  13-011 

Tha  aarodynamlc  charactarlilica  of  control  configurad  vahiclaa 
(CCV)  with  dlract  forct  control!  IDFCI  ara  dltcumad  Tha  following 
aipaoti  ara  conaldarad  ID  tha  Inlluanca  of  tha  control!  on  tha 
natural  ftablllty.  \2I  tha  influnnoa  of  OFC  on  tha  controllability 
of  tha  aircraft.  (31  tha  Integration  of  tha  OFC  with  tha  control 
ayitam  In  CCV  dailgna.  (41  iha  bahavlor  of  CCV  aircraft  with 
OFC  during  approach  and  landing,  and  (51  Iha  lalailonihip  of 
tha  raiulta  presanted  In  tha  baalc  CCV  concept  Author 


N76-21233  Vlngllng  IGaorga  LI,  Dayton.  Umn 

OUlDANCi  PHIL030PHV  FOR  MILITARV  INITHUMINT 
UNDINO 

Qaorga  L.  Yingling  In  AQARD  Talta-off  and  Landing  Jan. 
1976  13  p rata  (For  availability  aaa  N76-2I2I9  13-011 

Inairumant  landing  guldanoa  phlloaophy  lor  military  aircraft 
li  iffactad  by  Iha  lypa  of  operation,  tha  nature  of  Iha  environment. 
Iha  kind  of  aircraft  Involved  and  lyitam  dynamic!  conildaratlona 
Guidance  phlloaophy  and  raqulramanta  ara  Inaaparabla  from 
control  dynamic!  and  tradeoff!  aulet  batwdan  Iha  two  In  arriving 
at  an  optimum  eolullon  tor  particular  caiaa  In  aoma  countrlaa. 
compatibility  and  intaroparablliiv  with  Iha  civil  lyaiam  li 
conaldarad  Important  if  not  aiiantlal.  Tha  National  Microwave 
Landing  Syilem  program  In  tha  USA  la  of  great  Inlaraat 
Inlarnatlonally.  and  the  U.3  A Dapartmani  of  Oelania  la 
aupporling.  at  praaant.  Iha  goal  of  a common  civil /military 
ayatam  Rapraaantativa  unclaaalflad  operational  raqulramanta  ara 
reviewed  aa  a lead  to  diacuaaing  the  varloua  factora  having  an 
Impact  on  choice  of  guldanoa  phllovcphy  Tha  alngla  moat 
Important  conaldarallon  la  tha  oholna  of  technique  to  ovarcome 
landing  guidance  ayatam  multipath  affecta.  Tha  choice  of  taohniqua 
muat  aatlafy  tha  many  ayatam  dynamic  conaldaratlona  end  praaant 
field  teat  program!  muat  provide  clear  and  valid  anglnaarlng 
data  upon  which  to  bate  a daclalon.  A ayatam  aoluflon  to  a 
hypothetical  but  rapraaantativa  military  altuatlon  la  praaantad  lor 
diaouaalon  purpoaai.  In  addition  a raquiromant  lor  an  all-eirborna. 
aalf-GOntalnad  landing  ayatam  la  diaouaaad.  Author 


N7I-21234  Royal  Aircraft  Eatabllahmarit,  Bedford  (England). 

THI  IMPROVEMENT  OP  VISUAL  AlOf  FOR  APPROACH 
AND  UNDING 

A.  J Smith  and  0.  Johnaon  In  AQARO  Take-off  and  Landing 
Jan.  1975  IE  p rale  (For  availability  tea  N76-2121B  13-011 
Tha  affect  of  fog  on  tha  operational  capability  of  runway 
light!  la  diaouaaad  A aludy  on  tha  varlallona  of  log  gradiaiita 
with  altitude  la  reported.  Improvamarila  In  approach  and  runway 
lighting  to  ovarcuma  tha  attenuation  cauaad  by  log  ara  daaorlbad 
Tha  charaotarlatica  cf  a praclalon  approach  path  Indicator  for 
ataap  gradient  and  two-aegmani  approachaa  are  enalyiad.  The 
author  atataa  that  lundinga  made  uaing  the  Improved  equipment 
have  bean  achlavad  with  a touchdown  acattar  that  la  much 
arnallar  than  la  normally  achlavad  Author 


N7B-2123B  National  Aaroapaca  Lab.  Ainatcrdam  (Nalhorlanda). 
PLiaHTTIlTa  WITH  A SIMPLE  HEAD-UP  DISPLAY  USED 
AS  A VISUAL  APPROACH  AID 

G L.  Lamara  In  AGARD  Take-off  and  Landing  Jan.  1976 
11  p rain  (For  availability  aaa  N7e-21Z19  13-011 

A aimpla  haad-up  diaplay  IHUDI.  giving  only  glide  path 
Information  with  a depraaaod  huricon  bar.  hoa  bean  taatad  aa 
an  approach  aid  In  vieual  flight  condition!.  An  Important 
Improvamant  waa  obaarvad  In  the  accuracy  of  tha  glide  path 
parformanua  whan  approachaa  with  tha  uaa  of  a HUD  ara 
compared  with  vlaual  approachaa  without  an  approach  aid.  Uaing 
the  HU12  dacraaaad  tha  atandard  davlatlona  of  height  by  a factor 
of  2 to  4 depondlng  on  dlctanca  from  tha  runway  From  tide 
limited  lerloa  uf  tcata  no  algnlflcant  diffarancaa  In  other  flight 
parametara  could  be  damonatratad.  The  lubjact  pilota  indicated 
a praftranca  fur  uaa  of  the  HUD  during  vlaual  approachee. 
aipaclally  In  night  condltlona.  Author 


N75-2123B  Aviona  Marcel  Daaaault-Braguet  Aviation.  Saint- 
Cloud  IFranoal 


ALL-WEATHER  LANDING  SYSTEM  FOR  MERCURY  |LE 
SV8TEME  D ATTERRIESAQE  TOUS  TEMPS  DU  MER- 
CURE) 

Armand  Pile  In  AQARD  Teke-off  and  '.ending  Jan  1976 
11  p In  FRENCH  (For  availability  auc  N7&-21219  13-01) 
Principle  ahaieaterltlica  of  the  AIR-INTER  veraion  of  un 
all-wealhoi  lending  ayatam  with  colllmetura  lor  Mercury  ara 
outlined  Tranal  by  E H W. 


N7B-21237  Ollica  National  d Etudes  at  da  Hacherchaa 
Aaroapitlalaa,  Pena  (Franca). 

REQUIRED  PILOT  CUES  AND  DIEPIAYS  EUR  TAKEOFF 
AND  UNDINO 

Jain- Claude  Wanner  In  AGARD  Taka-off  and  Landing  Jan 
1976  14  p In  FRENCH:  ENGLISH  aummary  IFor  availability 

aaa  N7B-2121Q  13-011 

A modal  of  pilot  bahavlor  during  tha  takaoff  and  landing 
phaate  of  lllght  waa  conatruottd.  Tha  modal  waa  uiad  to  datarmlna 
tha  naoaaiary  cuai  and  in  turn  tha  paramatara  which  have  to 
be  ditplayid  in  order  to  mlnimlia  tha  pilot  work  load  and  Improve 
flight  aafaty.  A futura  cockpit  diaplay  wii  daaignad.  baaad  on 
tha  diaplay  paramatara.  The  main  part  of  Iha  ayitam  la  a head-up 
display  praienting  tha  ground  track  cl  the  alt  velocity  vector 
and  tha  total  climb  angle  With  thtsa  two  paramatara  Iha  pilot 
nan  dlraotly  control  the  airpath,  knowing  aaactly  tha  naoaaiary 
rating  of  Iha  inglnaa  and  obaarvlng  a coriact  ailaty  margin  lor 
the  angle  of  attack.  Author 


N7E-2123E  Mlnlatry  of  Transpcrl,  Ottawa  (Ontirlol. 

SOME  DHC-S  TWIN  OTTER  APPROACH  AND  UNDINO 
EXPERIENCE  IN  A STOL  SYSTEM 

Richard  P Biniham  In  AQARD  Tika-oll  and  Landing  Jin. 
1B7B  11  p IFor  avalliblllly  aaa  N75'2121B  13-01) 

Tha  Canadian  Govainmant'a  daclalon  to  Introduca  e STOL 
domonatrillon  aanriol  ravaalad  a naad  lor  prictloil  dala  and 
lllght  ekparlanca  to  laalit  In  alrcrafl  appicval  and  davalopmant 
of  aafa  opirailonal  piocaduria.  From  1971  lo  1973,  a iirlaa  of 
lllght  tiaii  concarnad  with  Iha  ataap  approiiih  end  landing  talk 
wart  carilad  out,  Initially  In  a DHC-e-100  Twin  Otiar  and  later 
In  I DHC-6-300S.  Approach  inglaa  of  6 dag,  7 dag,  and  0 dag 
ware  aaaaaaad  In  tarma  of  pilot  work  load  and  aircraft  touchdown 
and  landing  dlatancai.  Othar  ralivant  laotora  pacullir  to  tha  ataap 
epproioh  and  landing  talk  waia  Inviitlgiiid  Including  tranilllon 
from  an-routa  guidance  to  approach  guldanoa,  craw  oo-ordinatlon, 
night  operation,  mlaaad  approach  and  angina  cut  mined  approach, 
and  approach  tutbulanoa  and  wind  ahaar  Community  nolle 
aaniltivlty  waa  cloitly  monltorad  Tha  flight  teat  program  raauliad 
In  aoma  modifloatloni  to  tha  production  aircraft.  Iha  davalopmant 
of  approach  and  landing  operating  procadurti  and  tha  definition 
ol  aoma  potential  problem  areas.  Author 


N7E-21Z38  Air  Forca  Flight  Tost  Canlar.  Edwards  AFB,  Calif. 

lO'V  POWER  APPROACH 

B Lyla  Sohollald  In  AGARD  Tikt-ofl  and  Landing  Jan.  1976 
11  p rill  (Fur  ivilliblllty  iii  N76-21219  13-011 

DIaousilons  are  prtiintad  on  currant  final  approaoh-to-lindlng 
procedural  along  with  Iha  ralctlonahlp  of  conventional  approach 
ipiada  to  tha  lilt  to  drag  (L/D)  ralitlonahlpi  ol  aircraft.  Tha 
charaotirlitloi  ol  L/C  ralatlonihipa  ara  dlacuasad  In  view  the 
landing  approach  manauvar,  Idantlfylno  the  potential  idvantagia 
of  operating  on  tha  front  ilda  of  tha  L/D  curve  Flight  axparlinoa 
ol  low  L/D,  Idia  power  approaches  uaing  Iha  front  aide  of  Iha 
L/D  ounra  ara  rivlawad  In  light  of  the  piloting  task.  Tha  valoolty 
convirginci  ralatliirishlp  lor  oporallng  on  tha  front  tide  ol  tha 
L/D  curve  ara  praaantad  and  the  oonvarginl  chiractirlstloi  lor 
both  tranipott  and  lighter  ilrorafl  are  eaplortd.  Front  ilda  approach 
and  landing  pr-rforminri  (or  the  KC-136A  and  T-3BA  aircraft 
ora  priiintad.  Convair  990  touchdown  disperilons  from  low  L/D, 
Idle  approachaa  art  praaantad.  Uthor  algnillcant  advanlagit  of 
the  low  power,  front  aide  L/D  landing  approach  are  anumar- 
otad.  Author 
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N7B-21240  Deutsche  Forschungs-  und  Vof  chsenstalt  fuer 
Luft-  und  Raumlahti,  Brunswick  (West  Qotmany). 

STEEP  APPROACH  FLIGHT  TEST  RESULTS  OF  A BUSI- 
NESS-TYPE AIRCRAFT  WITH  DIRECT  LIFT  CONTROL 

P G Hamel,  K K Wilheirn.  0 H Hanke.  and  H II  Laiiga  In 
AGARD  Take-off  and  Liuidiiig  Jan.  1975  19  p refs  (For 
avallabilitv  soo  N75  21210  13-01) 

The  trends  in  aircraft  approach  and  lairdrirg  proeaduros  ore 
siiclr  tirat  irrnruosiirafy  noise  abatenrurrt  corrstrarirts  iiirpacl  on 
uotricia  flying  (trondliirgi  qualitioB  A grounrl  basud  lllgtrt  aiirrulalor 
progranr  arrd  concurrently  a fligtrt  tost  prograrir  wore  conducted 
usrng  a MBB  HFB  320  Harrso  Jot  airplane  wlrrclt  was  ratrollttod 
with  on  arraloguri  flyby  wito  flap  and  thrust  control  systoiir  The 
ihroct  hit  control  systorn  was  used  for  ullovrotrnQ  harrdling  qualities 
problems  during  steep  noiee-sbetement  landing  approaches  A 
virlible  direct  lift  control  eyitem  wit  made  feielble  for 
optimliillon  purpoeei  by  changing  the  gearing  ratio  of  the  electric 
flap-alevator  Interconnect.  Facilitation  In  pllol's  workload  and 
Improvemente  In  flight  path  control  were  analysed  by  etatietical 
mathoda.  Experlancai  gained  by  flight  test  results  end  nolle 
maaiuremants  she  v that  routine  2-aagmant  nolta-abatamant 
approach  paths  can  bi  Introduced  succassfully  whan  adequate 
path  guidance,  nulck-rasponsa  flight  path  corractlons  and  minimum 
throttle  ictlylty  uri  possible  Author 


N7B-21241  Centra  d'Enuls  an  Vol,  Bratlgny-sur-Orge  (France). 
MODERN  MEANS  OF  TRAJECTOQRAPHV  IMOYENB 
MODCRNES  DE  TRAJECTOaRAPHIE  ] 

Aiain  Tart  /n  AQARD  Taka-off  and  Landing  Jon.  1976  16  p 
In  FRENCH  (For  availability  sea  N76<21219  13-01) 

Varioui  aquipmant  and  lyfeteiiis  davelopod  and  utMlied  for 
taka-off  and  landing  trajactography  of  modarn  aircraft  are 
axaminod.  The  STRADA.  LIOAR,  and  inadial  navigation  ayttama 
aia  covarad.  •vatami  are  deaignad  to  measure  trajectories 
accuiataly  and  rapidly  without  error  Transi  bv  E.H.W. 


N76-29fi97|jl  Advisory  Group  for  Aerospace  Research  and 
Oivalopmant.  Paris  (France). 

METHOD!  FOR  AIRCRAFT  STATE  AND  PARAMETER 
IDENTIFICATION 

May  1975  440  p ^efs  Meeting  held  at  Hampton,  Va.,  5-6  Nov 
1974 

<AGARO-CR-172}  Avail:  NTIS  HC$11.2S 

Papers  which  discuss  and  compare  results  obkained  with 
different  parameter  identification  techniques  applied  to  specific 
fighter  aircraft  at  high  angles  of  attack,  aubaonic.  end  supersonic 
transports,  VIOL  and  STOL  aircraft,  ond  helicopters  are  presented 
Special  problems  areas  such  os  syatems  modeling  with  high 
Internally  genereted  fluctuations,  aircraft  state  estimation  m 
no;. steady  flight,  ond  parameter  identification  for  nonlinear 
aerodynamic  regimes  are  covered.  For  individual  titles,  see 
N75-29998  through  N76-30026. 


N79-29998  Royal  Aircraft  Establishment.  Bedford  (England). 

MODELLING  OF  SYSTEMS  WITH  A HKiH  LEVEL  OF 
INTERNAL  FLUCTUATIONS 

J.  G.  Jones  In  AGARD  Methods  for  Aircraft  State  and  Parameter 
Identification  May  1976  18  p refs  (For  availahility  see 

N76.29997  21-01) 

The  problem  of  modellirig  the  structure  of  systems  with  a 
high  level  of  internally  generated  fluctuations  is  discussed  and 
problems  in  parameter  identification  are  reviewed  The  systems 
considered  typically  have  two  types  of  behavior,  determined  by 
the  magnitude  of  a controlling  parameter  which  influences  stability 
For  a finite  ronge  of  parameter  values  the  system  1$  stable  and 

Its  structure  may  be  described  by  a dots  Stic  sot  of 

differential  equations.  If  not  subjected  to  external  disturbances 
the  system  will  achieve  a state  of  equilibrium.  At  some  'cntical' 
value  of  the  parameter,  however,  the  system  becomes  unstable 
and  beyond  this  boundary  the  system  no  longer  achlevns  a state 
of  equilibrium  but  may  exist  (as  a result  of  nonlinearities)  in  a 
steady  state  typified  by  continuous  fluctuations  This  state  may 
dither  be  described  as  a regular  limit-cycie  typo  of  osciHatlon  or 
may  be  essentially  random  in  nature  Practical  OMempIas  include 


aircraft  buffeting  and  wing-rocking.  forms  of  fluctuating  motion 
which  occur  respectively  in  structural  and  rigid-body  modes  In 
these  examples  aircraft  mcidenca  may  be  regarded  as  the 
controlling  parameter  and  the  fluctuating  motion  is  associated 
with  the  existence  of  extensive  areas  of  separated  flow  at  high 
incidence  A structure  which  falls  into  the  type  considered,  is 
the  standard  human-pilot  model  in  which  the  internal  fluctuations 
are  repreaanted  by  a 'remnant'  An  example  Is  discussed  which 
illustrates  problems  that  can  arise  in  the  identification  of  this 
type  of  sysrom  when  operating  as  parr  of  a closed  loop  Author 


N76-29999  Calspan  Corp  . Buffalo.  N.V 

IDENTIFICATION  OF  NONUNEAR  AERODYNAMIC  STABIL- 
ITY AND  CONTROL  PARAMETERS  AT  HlOH  ANGLE  OF 
ATTACK 

B.  J Eulrich  and  E.  G.  Rynaiki  In  AGARD  Methods  for  Aircraft 
State  and  Parameter  idenlificatlon  May  1975  15  p refs  (For 

availBblllty  see  N75-29997  21-01) 

(Contract  F33615'72-C-1248) 

A procedure  Is  described  for  the  estimation  of  the  nonlinair 
aerodynemic  stebilltv  and  control  coefficients  et  high  aircraft  angles 
of  attack.  It  is  baaed  on  a nonlinear.  Iterated  Kalman  filter/fixed- 
point  smoother  identification  algorithm  and  a least  iquarss 
equation  error  method.  Key  Ingredients  for  sucr.eisful  identification 
are  tho  mathematical  model,  instrumentation  system,  control 
inputs,  and  the  Identification  algorithm.  The  ma|or  empheeie  is 
placed  on  tiie  use  of  the  Identification  procedure  In  analyairtg 
high  angle  of  attack  flight  date.  Specifically,  model  form  and 
initial  estimates  are  established  from  wind  tunnel  data  using 
senes  expansions  to  represent  the  nondimensional  fores  and 
moment  coefficients  for  selected  ranges  of  angle  of  attack.  This 
high  dimensional  representation  ii  reduced  by  (1)  preprocessing 
the  flight  data  using  the  Instrumer^tatlon  systerr^  model  and  tha 
slx-degree-of-froddom  aircraft  kinematic  equations  to  perform 
optimal  state  estimation  and  hence  decrease  the  effocte  of 
instrumentation  errors;  and  (2)  separating  the  six  equatlone  of 
motion  Into  two  separate  four-degreo-of-freedom  syetsms;  one 
for  extracting  the  longitudinal  coefficients  end  the  other  for  tho 
lateral-directional  coefficients.  Specific  problems  associated  with 
the  identification  ptoendure  at  high  angles  of  attack  and  parameter 
identlfiabllity  probleru . caused  by  poorly  conditioned  flight  date 
are  reviewed  Selection  of  the  coordinate  system  for  the  aircraft 
model,  the  cieterminatiori  of  the  inttlai  covariance  eitimales.  end 
the  mcesurument  and  process  noise  stallotlcs  required  to  use 
the  Iterated  Kalman  technique  are  discussod  Author 


N76-30000  Societe  Nationale  Industrlelle  Aorospatiola.  Toulouse 
(France). 

METHODS  USED  FOR  OPTIMIZING  THE  SIMULATION  OP 
CONCORDE  8ST  USING  FLIGHT  TEST  RESULTS 

Jacques  Ta'dy  In  AGARD  Methods  for  Aircraft  State  and 
Parameter  idontificetion  May  1975  10  p (For  availabilltv  seu 
N75-29997  2t-0l) 

The  eleborete  calculation  means  provided  by  o simulator 
were  used  it-;  the  deaign  of  CONCORDE.  Different  simulators  of 
more  ond  more  sophistirnted  design,  were  installed  from  a fixed 
base  pnelog  aimulotor  to  the  present  simulator  which  is  described. 
This  simulator  is  used  for  vaiious  design  purposes  development 
studies  for  the  aircraft  and  its  systems  handling  qualities,  flying 
controls,  various  piloting  aids,  failure  research;  flight  test 
preparation  and  crew  training,  crew  work  load  studies:  studies 
for  introducing  CONCORDE  Into  air  traffic  in  liaison  with 
EUROCONTROL,  and  preparation  for  aircraft  oertification. 
examination  of  requirements  and  participation  in  certification  for 
the  most  critical  conditions  to  bn  tested  In  flight,  testing  very 
low  probability  failures  or  investigations  In  the  extreme  regulatory 
etmospharlc  conditions  Author 


N7B-30001*  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Vn 

AFPLICATION  OF  A NEW  CRITERION  FOR  MODELING 
SYSTEMS 
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Ljwrcnct  W.  Tiylor,  Jr  /n  AGARO  Melhodi  lor  Aircralt  State 
and  Paramatai  lilantlllCBtion  May  197S  9p  rale  (For  availability 
aae  N7S-29997  21-01) 

CSCL  12B 

A new  oiitarion  li  propoaad  lor  modaling  aystimi  which 
promianri  to  be  uaeful  in  deciding  how  complev  a model  ahould 
be.  The  i rlteilon  is  based  on  the  sapaclsd  model  isiponie  error 
instead  ol  the  error  in  lilting  the  data  used  lor  estimating  the 
model  parameters  The  nsw  criterion  also  does  not  require 
withholding  data  to  be  used  oxclusivoly  tor  testing  There 
remains,  however  the  dllliculty  ol  testing  a large  number  ol 
candidate  models  that  correspond  to  the  coinbinationa  of  terms 
used  in  the  dynamic  equations.  A computational  approach  is 
suggested  which  greatly  reducos  tho  computations  ruquired  In 
searching  lor  the  best  model  In  the  suggested  approach  the 
giadlani  ol  the  teaponte  with  reapect  to  tha  model  ooelliclentt 
le  held  Used  and  numaroui  combinations  of  terms  are  assetsed. 
After  determining  the  meet  promlelng  candidate  modal,  the 
giidicnt  is  updated  and  the  proceia  le  repeated  This  procedure 
givei  greeter  aisursnce  that  the  beat  model  is  selected  end 
does  not  rely  on  tha  enalyit'e  judgement.  Author 


N7B-30002*  National  Aaioneutlcs  and  Space  Adminlatiation 
Langley  Reiaarch  Canter.  Langley  Station.  Va 

A MONTE  CARLO  ANALYSIS  OF  THE  EFFECTS  OF 
INSTRUMENTATION  ERRORS  ON  AIRCRAFT  PARAMETER 
IDENTIFICATION 

Wayne  H.  Bryant  and  Ward  F Hodge  tn  AGARO  Methods  lor 
Alicrall  Slate  and  Parameter  Identification  May  1976  19  p 

refs  IFor  availability  see  N7B-29967  21-01} 

CSCL  01 C 

An  output  error  aallmation  algorithm  was  used  to  avaluals 
tha  effecta  of  both  static  und  dynamic  inatfurnantatlon  errors  on 
the  aitimatlon  ol  alrcrift  stability  and  control  parameters  A Monte 
Carlo  analyale.  ualrig  simulated  cruise  flight  data,  was  performed 
for  a high  parformance  military  aircraft,  a large  commercial 
ttaniporl,  and  a small  general  aviation  aircraft.  The  elfecta  ol 
variations  In  the  Infaimatlon  content  ol  the  flight  date,  resulting 
from  two  different  choices  of  control  input  maneuvers,  were 
also  determined.  Tha  results  Indicate  that  unmodelsd  Instiuments- 
tion  errort  can  oauaa  Inacouraclei  in  the  astimatad  parameters 
Which  are  eompsiable  to  thelt  nominal  values.  Conliol  Input 
errori  and  angular  accelerometer  lags  wars  found  to  be  most 
significant  of  the  Instrumentation  errora  avaluatad.  and  the 
parturbatlona  they  produce  are  much  larger  than  those  arising 
Ifom  the  combined  efiecis  ot  static  errors  and  white  nolaa  In 
tha  output  response  measuroinenlB  Author 


N76-3CXI03  Tachnische  Hogoschool.  Delft  1 Netherlands! 
ADVANCED  FLIGHT  TEST  INSTRUMENTATION;  DESION 
AND  CALIBRATION  , ^ 

R.  J.  A.  W.  Hosman  /n  AGARO  Methods  lor  Aircrall  Stale 
and  Parameter  Identification  May  1976  17  p rots  IFor  avatlabllity 
sse  N7B-29997  21-01) 

A ssries  ol  flight  tests  with  a Hawker  Hunter  Mk.7  aircratt 
was  parformod  to  determine  the  pertormanca  as  well  as  stability 
and  control  characteristics  The  Instrumentation  system  used  In 
these  tests  is  described  Major  topics  dlscuaasd  Include:  the 
choice  ol  the  speclllcatlons  for  the  transducers  as  related  to  the 
desired  aocurscy  ol  the  characteristics  ol  the  aircrall  to  be 
determined,  tha  methods  applisd  to  meet  these  specillcatlona. 
aspsclally  tor  the  pressura  transriucors.  the  (.alibtolron  program 
to  determine  the  characteristics  pi  the  transducers  in  the  sttitlsllcal 
format,  and  to  apply  moclarn  syslern  Ihuory  to  the  analysis  ol 
the  flight  measuremsnts  Author 


N7B-30004*  National  Aeronautics  and  Siiace  Adnunlstfetlon 
Langley  Research  Canter.  Langley  Station.  Va. 

A COMPLEMENTARY  FILTERINQ  TECHNIQUE  FOR 
DERIVING  AIRCRAFT  VELOCITY  AND  POSITION  IN- 
FORMATION 

Flank  R.  Nleasan  In  AGARD  Methodi  for  Alreratt  Slate  and 
Paramoitr  Idantlficatlon  May  1976  16  p rats  IFor  availability 
aat  N76-299g7  21-011 
CSCL  01 C 


An  onboard  navigation  tyatam  which  amployad  coin- 
plamantsry  filtering  was  devalopsd  to  provide  velocity  end  position 
information.  Tha  Inputs  to  tha  mix  filtar  Included  both  accaleratlon 
inputs,  which  provided  hIgh-Irsquency  position  and  velocity 
information,  and  ladar  position  inputs,  which  provided  the 
low-frequancy  position  and  velocity  Information  Onboard  aircraft 
Initrumantstlon.  Including  altitude  rafarenct  gyroi  and  body- 
mounted  Bccaleromatera.  was  used  to  provide  tha  acceleration 
Information  An  In-flight  companion  ol  ilgnil  quality  and  accuracy 
showed  good  agreamant  batwear.  the  complementary  filtering 
syitem  and  an  aided  inertial  navigation  system  Furthermore, 
the  complsmentpry  filtering  system  was  proven  to  be  satisfactory 
in  control  and  display  system  applications  fur  both  automatic 
and  priot-ln-tha-loop  instrument  approcchos  and  landings 

Author 


N7B-3000B  Verelnlgta  Flugtechnisohe  Werke-Fokker  G m.bH. 
Bremen  IWeit  Oarmanyl 

SENIORS  AND  FILTERING  TECHNIQUES  FOR  FLIGHT 
TESTING  THE  VAK  191  AND  VFW  614  AIRCRAFT 
Warner  E Saibold  In  AGARD  Methods  lor  Aircraft  State  and 
Paramatai  Idantlficatlon  May  1975  14  p IFor  availability  ate 
N76-2BB97  21-01) 

Tha  How  ol  the  flight  taat  data  of  the  VFW  614  IVAK 
19191  Aircraft  from  the  senior  through  the  date  icquititlon. 
selactiDn.  and  praproctiilng  proeees  la  described.  An  ovetvitw 
of  file  aensorr  Includtd  In  Iht  VFW  614  li  glvan.  Two  Important 
aenaora  lor  takaoll  and  landing  performance  are  described.  The 
data  amoothlng  and  filtering  techniques  are  discussed  Sptclal 
emphasli  Is  given  to  a powerful  digital  filter,  the  SI  ot  RIadel 
llltat  Author 


N7B-3000B  National  Aatuapace  Lab  . Amsterdam  (Nalharlaiidsl 

DESION  AND  EVALUATION  OF  A SYMMETRIC  FLIGHT- 
TEST  MANOEUVRE  FOR  THE  ESTIMATION  OF  LONGITUD- 
INAL PERFORMANCE  AND  STABILITY  AND  CONTROL 
CHARACTERISTICS 

H.  W.  Klaingald  In  AGARD  Methods  lor  Aircraft  State  and 
Parameter  Identlllcatlon  May  1975  6 p refs  IFor  lyellabllltY 
sas  N76-26967  21-01) 

Longitudinal  performance  and  stability  end  control  data  are 
dstivad  from  measurements  In  one  Might  teat  meneuvat.  Tha 
maneuver  la  cumpriasd  ol  quasl-ateady  accelerating  parts  and 
nonatnady  oscillating  parts.  A moving  base  simulator  Is  used  to 
determine  the  problemt  which  accompany  the  menuti  application 
of  the  requlteti  eitvator  control  input  and  to  leech  tha  pilot  to 
ganerala  the  algnsl  without  feedback  Rasultc  ol  this  evaluation 
progrtim  are  given  and  comparert  with  cprreapondlng  results  of 
llie  actual  flight  tests  Author 


N7B-30007  Dorniar-Werks  G.m.b.H..  Friadriohahsisn  IWast 
Germany) 

DETERMINATION  OF  STABILITY  DERIVATIVES  FROM 
FLIGHT  TEST  RESULTS  COMPARISON  OF  FIVE  ANALYTI- 
CAL TECHNIQUES 

Hortt  Wueunanherg.  Heinz  Friedrich,  Ulrich  VonMeiar.  ami 
Hens  Joachlm  Munssr  In  AGARD  Methods  for  Aircraft  State 
and  Parameter  Idantilication  May  1976  12  p refs  IFor  avallabllitv 
aae  N76'29997  21-011 

Analytical  techniques  in  atabllity  derivatives  estimation  are 
compared.  Tha  test  aircraft,  a G 91-T3.  was  equipped  with  a 
sophisticated  Instrumantatlon  and  data  acquisition  system.  The 
.inelyticrrl  techniques,  manual  avaluatiun  of  special  flight 
inaneuvera.  time  vector  method,  forced  oscillation  method,  analog 
matching,  and  legreaslon  analysis  are  compared  in  relation  to 
the  amount  ot  time  and  equipment  for  the  flight  tasting, 
complication  ol  the  data  reduction,  end  the  quahty  ol  the  results. 
The  accuracy  ot  the  dtila  acquisition  Is  the  most  important  problem 
Therefore  an  accurate  check  uf  all  tost  data  has  to  be  performed 
before  aophiatlcatad  evaluation  programs  are  used  It  is  sunr- 
merized  that  aeveral  measuring  and  evaluation  techniques  should 
be  used  In  parnllel  Authoi 
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N7B*3000t  Office  National  d'Entdea  at  da  Recharches 
Aaroapatialat.  Rarla  (Franca). 

FIVE  lOENTiFICATION  METHODS  APPLIED  TO  FLIGHT 
TEST  DATA 

Jaan*Piarri  Chaquin  /n  AGARD  Mathodi  for  Aircraft  State 
and  Paramatar  Identification  May  1976  8 p rafa  (For  availability 
laa  N76-28987  21  01) 

Thp  paramatai  of  llnaar  multivariable  ayatami  uaing  input 
and  output  maaauramanta  la  determined  It  it  aiaumed  that  the 
phyilcal  ayatem.  which  la  to  be  Inveatlgated.  can  be  deacrlbed 
by  a aot  of  linear  differential  equatione  with  conatant  coefficients 
Theae  eatimatlona  are  to  ba  applied  to  the  derivation  of  active 
control  paramciera.  Teats  of  well  known  methoda.  such  as  least 
squares,  modulating  (unctions,  coniugate  gradients  and  analog 
matching,  ara  developed.  Some  results  are  proposed  to  ba  used 
as  support  for  the  comperlaon  of  the  comparison  of  the  diffeient 
methods.  Author 

N7B-30008*  Hantard  Univ.,  Cambridge,  Mass. 

•TATUi  OF  INPUT  DItIQN  FOP  AIRCRAFT  FARAMETER 
IDENTIFICATION 

R.  K.  Mahra  and  N.  K.  Eupta  (Syitems  Control,  Inc.)  tn  AGARD 
Mathodi  for  Aircraft  State  and  Parameter  Idcntifioetlon  May 
1975  21  p refs  (For  evallablllty  eee  N76-29a97  21^01) 
(Contraota  NAS4'206a;  N00014>67-A-029e-0006) 

CSCL  QIC 

Raiulta  ara  praiantsd  on  tho  daiign  of  aircraft  inputs  (ie. 
elevator,  rudder  and  aalaron  daflaction  time  hlttoilea)  to  idantify 
alicraft  atablllty  and  control  darivativaa  from  flight  test  data 
The  problem  la  first  reduced  to  an  optimuatlor^  problem  with 
differential  and  Integral  constraints  The  criteria  used  ars  either 
Skpreaiad  In  terms  of  the  Cramar-Rao  lower  bound  on  the 
covariance  matrix  of  the  paramatar  estimates  or  in  terms  of  the 
meximum  prediction  error  variance.  Both  time-domain  lonyitudinul 
and  lateral  dynamics  of  C-Q  and  Jet  Star  aircrafts  and  comparison 
with  doublet  type  Inputs  are  made  Author 


N78-30010  Calapan  Corp.,  Buffalo.  N.Y  Flight  Research 
Dept 

INFUT  DEtfQN  FOR  AIRCRAFT  PARAMETER  lOENTIFICA- 
TION:  USING  TIME-OPTIMAL  CONTROL  FORMULATION 

Robert  T N.  Chen  /n  AQAHD  Methods  for  Aircraft  State  end 
Parameter  Identification  May  197S  15  p refs  (For  svailablliiy 
see  N76-29997  21-01) 

(Contract  N00019-73-C-06041 

A new  formulation  and  a practical  and  useful  solution  to 
the  input  design  for  Identification  of  aircraft  stability  arid  control 
parameters  Is  presented.  Neceiiery  conditions  and  the  atruefure 
of  the  optimal  control  Input  are  discussed.  By  using  Walih 
functions  end  calculating  the  Cramer-Reo  lower  bounds  rocursiv- 
ely.  a practical  and  useful  design  procedure  is  then  presomuU 
Application  of  the  new  approach  are  then  made  to  tfte  design 
of  flight  test  Inputs  for  identification  of  stability  and  control 
parameters  of  several  types  of  aircraft  Author 

N76-30011  Royal  Aircraft  Establishment,  Farnborough  (Englandl 

DETERMINATION  OF  AERODYNAMIC  DERIVATIVES  FROM 
TRANSIENT  RESPONSES  IN  MANOEUVRING  FLIGHT 

A.  Jnan  Roes  tn  AGARD  Methods  for  Aircraft  State  and  Parameter 
Identification  May  1B75  10  p refs  (For  availability  see 

N75-2S997  21-01) 

Computer  programa  using  optimization  techniques  to  obtain 
aerodynamic  dorivativaa  from  flight  records  are  briefly  described 
Results  partathing  to  aircraft  flying  it  high  angles  of  attack  are 
preientod.  JMS 

N76-30012  Naval  Air  Test  Canter,  Patuxent  River.  Md.  Flight 
Test  Div. 

ADVANCEMENT  IN  FARAMENTER  IDENTIFICATION  AND 
AIRCRAFT  PLIGHT  TESTING 

Roger  A.  Burton  In  AGARD  Methods  for  Alroreft  State  and 
Parameter  Identification  May  1975  16  p refs  (For  availobilitv 
see  N75-29897  21-01) 

Results  are  presented  from  a program  to  develop  perameter 
Idantifloation  technology  with  spaclflc  amphaaia  placed  on  atudlaa 
conducted  in  paramatar  idantiflablllty  and  (optimal)  control  inputs 
for  purumotor  ostimatiun.  Navy  applications  (or  parameter 
icientIficBtion  technology  aro  dlacuused  with  bpecific  areas  in 
aircroft  stability  and  control  testing  outlined.  Specific  criteria 
required  for  duflning  optimal  control  inputs  and  establishing 


porameter  Idantifiability  are  diicusied  Paremetar  identification 
results  from  the  analysis  of  flight  tfist  data  are  praaented  which 
establish  the  need  for  considering  input  design  in  plannirtg  tests 
for  extracting  aerodynamic  cuefficlants  from  Might  test  data. 
Parameter  identifiablilty  reaults  for  specific  control  inputs  usod 
are  presented  In  cases  where  identifiablilty  problems  are  ahown 
to  exiit  the  uae  of  a rank  deficient  solution  to  improve  parameter 
Identifiablilty  Is  demonstrated  Author 

N76-30013*  National  Aeronautics  and  Space  Administration. 
Flight  Raaearch  (^nter,  Edwards.  Calif. 

PRACTICAL  ASPECTS  OF  USING  A MAXIMUM  LIKEU* 
HOOD  ESTIMATOR 

Kenneth  W iliff  and  Richard  E.  Maine  fn  AGARD  Methoda 
for  Aircraft  State  and  Parameter  Identification  May  1975  15  p 
rafa  (For  availability  sea  N7  5-29987  21-01) 

CSCL  01 C 

The  application  of  a meximum  likelihood  eiilmetor  to  flight 
data  Is  discussed  and  pioceduraa  to  facilitate  routine  artalyali  of 
a large  amount  of  flight  date  are  proposed.  Flight  data  ware 
uiad  to  demonstrate  the  proposed  procedures.  Modeling 
conildaretlons  aro  diicussed  for  the  syitom  to  be  Identified, 
Including  linear  aerodynamics.  Instrumentation,  and  data  time 
shifts,  and  aarodynsmic  biases  for  thn  specific  types  of  maneuver! 
to  ba  analyzed.  Data  editing  to  eliminaie  common  date  acquisition 
problama.  and  a method  of  Identifying  other  problems  are 
considered  The  need  for  careful  selection  of  the  maneuver  or 
portions  of  the  maneuver  to  be  analyzsd  is  pointod  out. 
Uncertalntly  levels  (unalopnus  to  Cramer-Rao  bounds)  are 
discussed  au  a way  of  racogniring  Bignllicant  new  information. 

Author 

N7B-30014  Duulscho  Forschungs-  iind  Veriuchsanstalt  (uer 
Luft-  und  Rsiiinfahrt.  Biunswick  (Wost  Germany).  Inst,  fuer 
FlugmechanlK. 

DETERMINATION  OF  AIRCRAFT  DERIVATIVES  BY 
AUTOMATIC  PARAMETER  ADJUSTMENT  AND  FREQUEN- 
CY RESPONSE  METHODB 

M.  Marchend  and  R.  Kuahlet  /n  AGARD  Methods  (or  Aircraft 
State  and  Parameter  Idunliflcatlon  May  1976  18  p refs  (For 
availability  sea  N75-29g97  21-01) 

Experiences  aru  reviewnd  in  the  estin^atlun  of  alicraft 
parometers  by  means  of  three  identification  methoda;  frequency 
response,  maximum -likelihood,  and  model  with  automatic 
parameter  ediuetmont  Results  using  flight  test  data  from  the 
Do-27  and  HFB-320  aircraft  are  presented.  The  aflectu  of  including 
nonlinear  terms  and  turbulonno  in  thu  model  are  utso  discussed 
Thu  model  with  tho  uutomatic  paruinetei  adjustment  method 
wux  usud  lor  studying  thu  problems  of  derivative  identification 
for  rotoiciefi  type  vuluulus  Prulntunuty  rusnlts  obtained  when 
uvaluiitinu  siniulstuil  Sikorsky  S-61  flight  dato  with  various  Input 
siynols  aru  given  Soinu  uspucts  of  designing  input  signals  for 
flight  loets  ore  discussed,  systum  parumutois  and  are  easily  Mown 
by  thu  pilot  Author 

N75-30016  Air  Force  Flight  Test  Center  Edwards  AF6.  Calif 
A C0MPARI80N  AND  EVALUATION  OP  TWO  METHODS 
OF  EXTRACTING  STABILITY  DERIVATIVES  PROM  FLIGHT 
TEST  DATA 

Paul  W.  Kirstun  fn  AGARD  Methods  tor  Aircraft  State  end 
Perumotor  Idontificotiuii  May  1976  26  p refs  (For  availability 
see  N75-2999V  21-011 

Two  methods  for  extracting  stability  derivative!  from  flight 
data  are  compared  A inoditiod  Nowton-Raphion  minimization 
technique  and  a digitel-analug  (hybrid)  matching  technique  were 
used  to  analyze  thu  same  data  maneuvers  obtained  from  two 
aircraft.  About  66  maneuvers  of  an  F 1 1 1E  aircraft  were  onalyzad 
over  0 Mnch  0 3 to  2 0 and  an  angle  of  attack  range  of  3 to 
19  degrees  About  1b  maneuvers  were  analyzed  for  the  X-24A 
lifting  body  at  Mach  numbers  of  0 8 and  0.9  and  an  angle  of 
attack  range  of  4 to  13  'loyreei.  Stability  derivative!  ware 
extracted  from  thuao  tnanuuvers.  and  the  results  from  the  two 
techniques  along  with  wind  tunnel  results  were  compared.  The 
hybrid  matching  mathematical  model  contained  complatt 
flva-degrei-of-freedom  equation!  (no  valooity  darivatfvea)  with 
variable  dynamic  pressure,  whereas  the  Newton- Rephson  model 
uaad  uncoupled,  three-dagrea-of-fraadom  aquatlona  with  oonitent 
dynamk  pressure.  Both  techniques  were  found  to  be  oepablt  of 
giving  eccurate  results,  but  required  a fairly  extanaiva  knowladga 
of  the  method  being  used  The  Newton -Raphson  technique  tends 
to  be  less  time  consuming,  and  is  suited  for  procasalng  large 
quantities  of  data  maneuvers  Hybrid  matching  Is  wall  suited  for 
programs  in  which  a limited  amount  of  data  It  processed  fur 
each  flight.  Author 
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N7B>30016  TttchniKh*  Hog«»chool.  Otift  (NetheHandt). 

ItTIMATION  OP  THE  AmCNAPT  STATE  IN  NON-STEADY 
PLIGHT 

J A Muldar  /»  AOARD  Mathodi  for  Aiicraft  State  and  Paromater 
Identification  May  197B  21  p refa  (For  availability  aee 

N76-29097  21-01) 

Kalman  filtering  and  imoothing  and  maximum  likelii^ood 
eatimation  techriquaa  were  applied  to  the  problem  of  eetimatmu 
the  aircraft  state  in  noniieady  flight  fronn  onboard  noisy  ir^ertial 
and  barometric  meaiuremertta  Appiiati  to  actual  (light  tost  data, 
the  estimation  schemes  yielded  sirnilai  results  Author 

N7B30017  Dornier-Wflrke  G rti  b H . Frtedrichshiifan  (Wosi 
Otrminyl 

DiTIRMtNATION  OF  STABILITY  DERIVATIVES  FROM 
FLIGHT  TEST  RESULTS  BY  MEANS  OF  THE  REGRESSION 
ANALYSIS 

Htnif  Friidrich  In  AOARD  M«thod«  (or  Aircraft  Stata  and 
Paramatar  Idantlllcatlon  May  1976  8 p rafa  {For  availability 
saa  N76-29997  21  01) 

Soma  fundamantal  ramarka  about  ragraialon  analyita  aia 
mada.  tha  mathod  it  datorlbad,  and  aoma  tait  raiultt  with 
ilmultiad  data  ara  glvan  Tha  akpatlancai  with  ragrattlon  analyili 
galnad  from  flight  taita  with  tha  alicrafla  Darriar  Da  31  and 
Flat  Q91-T3  ara  ditcusiad  In  datall.  Thapoiilbllillaaol  tha  mathod 
wata  studlad,  and  Improvemants  by  using  a Kalman  llltar  ara 
contidetad.  For  aach  aquation  of  motion,  an  akampla  Is 
tipraianlad.  Author 

N7B*3001B  Syitami  Control.  Ino  . Palo  Alio.  Calif 

MODEL  STRUCTURE  DETERMINATION  AND  PARAMETER 
IDENTIFICATION  FOR  NONLINEAR  AERODYNAMIC 
FLIGHT  REGIMES 

W.  Earl  Hall.  Jr , Narandra  K.  Gupta,  and  Jamat  S Tyfat.  Jr 
In  AQARD  Mathodt  tor  Aircraft  Stata  and  Paramatar  Idanlificallon 
May  1976  21  p -afa  IFor  avtllsblllty  taa  N76'2y607  21-01) 
fContract  N00014'72  C-0328) 

Tha  Idantificatlon  of  nonllnaar  atall/apln  raglma  air  dynamic 
lorcat  and  momantt  It  dlacuitad.  along  with  appllcalloni  to 
timulitad  and  flight  laat  rsaponta  data.  For  thia  dovalopmant,  a 
two-ttop  mathod  It  praiantad.  Tha  flrat  Itao  It  the  application 
of  an  algorllhm  which  dalormlnai  the  order  end  coaftlolente  of 
polyncmiti  enpeniloni  which  determlrea  the  order  and  coalllolanti 
of  polynomlil  anpiniloni  which  datarmlnae  the  ordit  and 
cotfficlentt  of  polynomial  enpaneloni  of  tho  nonllnair  itrodyntmic 
foicei  end  momtnte  which  oliaractorbe  the  stall/ poet -atall  flight 
regime.  The  leuond  Itep  li  the  uii  of  e nonllnair  iIk  degraa-ol 
freedom  mmlmum  HKellhood  elgorlthm  which  locuritily  etUmatee 
tha  valuai  of  tha  polynomial  coeftlolanii.  Thli  method  wai  applied 
to  ilmulittd  end  flight  teat  date  for  a twin  angina  twapi  wing 
lighter  tircriFt  Suggeitid  ippraechaa  to  general  nonlinear  flight 
rtglme  Idantificatlon  ara  given.  Author 

N7B-3001S*  Nitlonel  Aeroniutlei  end  Specs  Adminlitratlon. 
Langley  Reieirch  Center.  Lengley  Stetlon.  Va. 

IMPORTANCE  OF  HELICOPTER  DYNAMICS  TO  THE 
MATHEMATICAL  MODEL  OF  THE  HELICOPTER 
Wllllim  F.  White,  Jr  In  AQARD  Maihodi  for  Aircraft  State 
and  Paramatar  Idantificatlon  May  1976  12  p rafa  Prapartd 
by  Army  Air  Mobility  Rei.  and  Davelop  Lab.,  Hampton.  Va. 
IFor  availability  ate  N76-29997  21-011 
CSCL  01C 

A mathematical  modal  of  the  hellcopUir  raqulrea  appropri- 
■ta  repraientatlun  of  tha  conetltuent  elementa  of  rotor  dynamici. 
Genaral-purpoto  programi  that  model  a variety  of  configurations 
for  a broad  range  of  operating  condition!  reiult  In  varying  and 
Incompailbla  level!  of  eophlatlcitlon.  Analyalt  of  apeciftc  dynamic 
problama  (acllltatoa  tha  Idantificatlon  of  configuration  parimotara 
which  ditarmlnt  tytttm  bthavlor.  For  tha  praaont  analytla.  tho 
nonlintai  aquatlona  of  a torilonally  rigid  hingaltia  rotor  are 
lintarliad  about  an  tquilibrium  condition  to  datarmlna  flap-lag 
atablllty  chatactailtllci  In  hover.  A oollor.atlon  mathod  wat  uaad 
to  obtain  tha  coupltd  natural  fmquanciaa  and  modit.  Theta 
mndat  allow  enact  trsatmint  of  tha  affect  of  alatllc  coupling 
which  more  than  compsnialat  for  tha  deatabllfaing  Insrtlal 
coupling.  The  eaneltlvity  of  damping  to  tha  numbsf  of  modtt 
was  found  to  be  tmall.  and  rasaonabla  accuracy  waa  oblalriad 
the  llril  flapwlae  and  adgawiee  oouplad  modaa.  Tha  range  of 
dsatabllltlng  prscona  wai  found  to  be  tmall  Author 


N7B-30020  National  Asrnnauticsl  Eatabllahmant.  Ottswo 
idntarlol.  Flight  Rataarch  Lab 


ESTIMATES  OF  THE  STABILITY  DIRIVATIVIS  OF  A 
HELICOPTER  AND  A V/8TOL  AIRCRAFT  FROM  FLIGHT 
DATA 

0 G Qrould  and  W S Hlndaon  In  AQARD  Mathod  lor 

Alicrolt  Stata  and  Paramatar  Idantificatlon  Jul  1967  9 p 

rsis  IFor  availability  tea  N7B-2g997  21-011 

Stability  dsrivativat  lor  tha  Ball  206  htllcoptar  ware  darlvad 
from  flight  data  using  a laaat  touartt  ouail-llnearlistlon  technique. 
Tha  aircraft  modal,  which  Includad  a firit  order  rspraaantatlon 

01  rotor  latponaa  charseteriatict.  waa  based  on  fundamantal 
perameterii  deacriptiva  of  tha  particular  dsaign.  A conglomaiata 
enalyaia  procedure  eetimeiea  baaed  on  data  from  leveril  timllar 
iiianuuveta  waa  used  to  iricioaae  tha  confidence  In  the  retuitt 
observed.  Data  from  CL-BA  V/STOL  airciaft  were  alio  analyaad, 
indlcallng  the  validity  ol  certain  a priori  longitudinal  atablllty 
darivativsa  for  tha  alrorafl,  and  yielding  aatlmataa  ol  othara.  Tha 
raiulti  Indicate  tha  need  to  use  a more  alaborata  modeling 
tschniqua,  (such  as  wai  uaad  lor  tha  Ball  206)  which  takas 
Into  account  the  particular  complanltlsB  of  tha  aircraft.  Author 

N7B-30021*  United  Aliciaft  Corp.,  Stratford,  Conn.  Sikoriky 
Aircraft  DIv 

ROTORCRAFT  DERIVATIVE  IDENTIFICATION  FROM 
ANALVTICAL  MODBLl  AND  FLIGHT  TEST  DATA 
John  A.  Moluila  In  AOARD  Mathodt  for  Airciaft  Stale  and 
Paiamaitr  Identification  May  IB76  31  p reft  Sponaorad  In 
part  by  NASA  and  USAAMRDL  IFor  avillablllty  aaa  N7B-26BB7 
21-01) 

CSCL  01 C 

A general  procedure  It  prttanttd  for  tyafamtllc  davalopmant 
ol  rotorcralt  modtla  for  uaa  In  ayalama  Idtntlfloatlon.  which 
Inoludat  luaalaga  and  rotor  dtgtaaa  of  Itaadom  (OOFI.  Formula 
tlona  for  rigid  blade  llap  and  lag  ti  wall  at  tha  normal  mcda 
rapraeantatlon  of  an  alaitic  blade  art  dtvalopad  lor  hingalati 
and  artlculatad  rotor  lyatamt  Tha  mathod  ol  mulllblada 
cooidinelas  li  uaad  to  obtain  llnati  conalant  coalllclant  Hitt 
vailtbla  modalt  ol  vtrlpui  lavali  ol  approklmatlon.  Two  ol  thi 
approkimata  modalt.  a 6 DOF.  are  Idantlllad  from  a nonllnair 
•niculatad  htllcoptar  ccmputar  ilmulallon.  The  raiulll  dtmon- 
itrata  tha  accuracy  attalnabla  lor  etch  modal  Advinead  multi 
outllni  tha  atitua  of  roloicralt  modiling  and  ayittmi  Idtnllflctllon 
and  Indioata  areas  that  laquiti  lurthat  Invaitlgitlon.  Author 

N7S-30022*  National  Aatontuilca  and  Spict  Adminlitratlon. 
Langlay  Raiairoh  Ceniat,  Langley  Station,  Va. 

ROTOR  SYSTBMB  RISBARCH  AIRCRAFT  (RSRA)  RS* 
QUIRIMSNTS  FOR,  AND  CONTRIBUTIONS  TO,  ROTOR* 
CRAFT  STATS  BSTIMATION  AND  PARAMETIR  lOENYlFI* 
CATION 

Qtagory  W.  Condon  In  AQARD  Mathodt  lot  Alrorih  Stata 
and  Fartmalar  Idantificatlon  May  1876  18  p rale  Prepared 
by  Army  Alt  Mobility  Rai  and  Develop.  Lab  , Hampton,  Va. 
(For  availability  aaa  N7B-2BSB7  21-01) 

CSCL  01 C 

Rotor  Syttam  Rataarch  Altctafl  IRSRA)  la  daiigntd  to  provide 
tha  capabllltlai  nacaaaaty  lot  the  affective  and  afflclant  In-flight 
teat  and  verification  of  promising  rotor  concaplt  and  luppoiUng 
technology  davalopmanta  Tha  RSRA  raquiramanti  for.  and 
poaaibla  contrlbutiona  to.  rotorcialt  state  eatimation  and  ptramittr 
Idantlllcillon  technology  ara  dlscuaaad  Author 


N7B-300a3  Ball  Hallcoptar  Co.,  Fort  Worth,  Tax 

COMMENTS  ON  COMPUTATION  OF  AIRCRAFT  FLIGHT 
CHARACTERISTICS 

C.  L llvlngston  In  AQARD  Methods  for  Aircraft  Stata  and 
Parameter  Identification  May  1976  6 p (For  availability  see 

N7B-28997  21-011 

A digital  computer  program  ICBI)  used  to  compute  perform- 
ance. dynamics,  and  loacla  of  a wida  virlaty  of  aircraft  it  daacrlbed 
Soma  of  tha  coiitiguratiuna  which  have  bean  aimulatad  un  CB1 
are  depicted  Author 

N7B-30024  Calspari  Carp  Buffalo  N Y Flight  Reeeetch 
Dept 

THE  EFFICIENT  APPLICATION  OF  DIGITAL  lOENTIFICA 
riON  TECHNIQUES  TO  FLIQHT  DATA  FROM  A VARIABLE 
•TABILITY  V/STOL  AIRCRAFT 

J.  Victor  Labacqi  In  AQARD  Mathodt  for  Aircraft  Stile  end 
Peramaiar  Idantificatlon  Mey  1976  13  p refs  IFor  evailabillty 
lee  N76'2gBB7  21-01) 

IContiecu  N00019-B9  C 0B34.  N00019.72  C.0044. 
N00019.72  C.p41  7.  N00019-73  C 0B04I 
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A pnriqulilii  In  thi  uii  of  r*ipon**-f<tdback  vttiibla  itibilitv 
tlrcrift  to  obtain  flying  quallllai  data  la  an  accurata  mathod  for 
aatimating  itablllty  and  control  paramatart  from  flight  data  It  li 
nacaiiary.  howavar.  that  euch  mathodi  ba  afficlant  and  coat 
affactiva  to  mlnlmi<a  tha  affort  and  axpanaa  ipant  partormlng 
lha  aatimatlon.  Tha  application  of  a digital  Idanillloation  tachniqua 
X-22A  V/STOL  raaaarch  aircraft  It  ditcutiad.  Emphatli  it  placad 
on  practical  atpactt  of  Idantifying  elficiantly  data  covaiing  t 
wida  ranga  of  dynamic  charactaiiatict.  particular  atlantion  it  paid 
to  tha  allmination  of  adjuttmanta  In  tha  tachniqua  for  each  data 
run  and  tha  uaa  of  particular  pilot  control  inputa  to  maaimiae 
idantiflabillty  Ftaaults  ora  piaaentod  fnr  a varintv  of  aimulalad 
dynamics  Author 

N7B>3002B*  National  Aaronautica  and  Space  Adminlatratlon 
Ainat  Ratearoh  Cantar.  Molfatt  Field.  Calif 
PARAMETER  ESTIMATION  OF  POWEREO-LIFT  BTOL 
AIRCRAFT  CHARACTERIBTICS  INCLUDINQ  TURBULENCE 
AND  OROUND  EFFECTS 

Rodney  C.  WIngrova  In  AQARD  Mathoda  foi  Aircraft  State 
and  Parameter  Identification  May  197n  10  p raft  I For  availability 
laa  N76-299B7  21-01I 
CSCL  01 C 

Longitudinal  aerodynamic  ooafflclanta  ate  aatimalad  from  data 
racordad  during  flight  laatt  of  a powarad-llft  STOL  aircraft  A 
oomparlton  It  made  between  tha  coafllclant  values  datarmlnad 
by  tha  ragrattlon  and  quaalllnaarliatlon  Identification  taohniqiiaa 
from  racoidt  taken  during  elevator  pulta  manauvara.  Tha  ratuitt 
thaw  that  tor  theta  taata  lha  ragrattlon  mathod  prcvidat  lata 
toattat  In  coafflolant  aatlmataa  and  provides  battar  correlation 
with  tha  pradlotad  valuat  Special  tachniquat  are  developed  which 
allow  Idantifloailon  of  tha  coafflclanlt  from  records  taken  during 
landing  manauvara  In  which  tha  aircrah  ancountara  turbulence 
while 'flying  In  ground  affact.  Flight  last  ratulta  are  piaaantad  to 
llluttrala  tha  affects  of  air  turbulence  and  ground  proklmlty  on 
tha  aatlmatad  coafflclanl  values  Author 


N7B-3002B  Air  Foret  Flight  Dynamics  Lab,  Wright-Paltaiaon 
AFU.  Ohio 

ESTIMATION  OF  ELASTIC  AIRCRAFT  AERODYNAMIC 
PARAMETERS 

Robert  C.  Schwtnt  and  William  R.  Walla  In  AQARD  Methods 
for  Aircraft  State  and  Paiamatar  Idantlfloatloii  May  1976  10  p 
raft  IFor  availability  tat  N76-29B97  21-011 

Tha  Importance  of  Including  aaroalaatlclty  in  aircraft  paramatai 
aatimatlon  la  ditcutttd  uting  lha  B62E  and  C-5A  alrciaft  at 
axamplaa.  A partmatar  aatimatlon  method,  employing  tha  moilal 
truncation  dynamics  math  modal  and  tha  mtkimum  likelihood 
aatimatlon  algorithm,  la  talaclad  to  llluatrata  tha  computational 
difficultlat  that  mutt  ba  solved  A combinad  In-houaa  and 
oontractual  raaaarch  program  ii  than  outllnad  that  addraaaai 
thaaa  anticipated  problam  areas.  Tha  ilrcralt  selected  lot  tha 
Initial  appllnatlon  of  the  mathoda  li  the  B62E  that  waa  flown  in 
tha  Control  Configured  Vahicia  ICCVI  research  program  of  lha 
AF  Flight  Dynamlca  Laboratory  Author 


N7B-30027|jl  Advieory  Croup  for  Aeronautical  Raaaarch  and 
Oavalopmant.  Parle  IFtanca). 

IMPACT  OF  ACTIVE  CONTROL  TECHNOLOGY  ON  AIR- 
PLANE DESIGN 

Jun  1976  318  p reft  In  ENGLISH  and  partly  In  FRENCH 

Praiantad  at  a Joint  Syrttp  of  tha  Flight  Mach  Panel  and  Guidance 
and  Control  Panel  of  AQARD.  Paris,  14-17  Oct  1974 
(AaARD-CP-1671  Avill:  NTIS  HCS9  7.6 

Tha  papara  ira  reported  which  ware  praaenlad  at  aassiona 
on  active  control  technology  In  advanced  airplane  dealgn.  ariHlysis 
and  simulation  programs,  flight  test  programs,  advanced  llighi 
control  lyatama,  and  currant  operational  ayatamt  They  cover  u 
wide  lange  of  activltiaa.  from  advanced  research  to  ayatanm  in 
operation  on  the  C-BA  and  Boeing  747  aircraft  For  individual 
titles,  sea  N75-3002e  through  N76-30061 

N76-3002B  Soclata  Naiionale  Industrlelle  Aaroaiietlala.  Touloiiau 
IFrancal 

cev  PHILOSOPHY:  SEMANTICS  AND  UNCERTAINITY 
THE  CONCEPT  OF  AIRCRAFT  REVOLUTION  BY  PROGRESS 
IN  THE  FLIGHT  CONTROL  SYSTEM  |CCV  PHILOSOPHIE: 
SEMANTIQUE  ET  INCERTITUDES  LA  CONCEPTION  DES 
AVIONS  VA-T  ELLE  ETRE  B0ULEVER8EE  PAR  LES 
PROGRES  DANS  LES  SYSTEMES  DE  COMMANDES  DE 
VOL| 


P Lacomlu  nnrf  M Buaanrd  In  AQARD  Impact  of  Active 
Contiol  Tachnol  on  Airplane  Daaign  Jun  1976  14  p refs  In 
FRENCH:  ENGLISH  summary  (For  availability  see  N76  30027 
21-011 

The  poialblH  definitions  ara  axaminad  of  the  tarm  control 
conllgurad  vehicle  (CCVI  and  some  olhoi  assocloted  notions  nuch 
B autostabilization.  flight  by  wire,  otc  Tha  characteriBtlcs  common 
to  all  lha  so  called  CCV  systems  are  axaminetl  simultaneously, 
together  with  the  most  notaworlhy  diffaisncas  ancountered  Tliu 
piaaant  postihilitioa  of  ihaaa  aystams  eio  reviewed,  cuiisiduiing. 
for  eacli  case,  tite  safety  objectives,  and  performuncs  ob|ectives 
lot  transport  and  combat  nucraft  Finally,  lung  turir.  pruspucts 
aie  conaidered  Author 

N7B-3002B  Royal  Alicraft  Eitabllahmint.  Bedford  lEnglandl 

ACTIVE  CONTROL  AS  AN  INTEGRAL  TOOL  IN  ADVANCED 
AIRCRAFT  DESION 

W.  J 0 PInaker  In  AQARD  Impact  ol  Active  Control  Tachnol 
on  Altplana  Design  Jun.  1976  12  p rata  IFor  availability  aaii 
N76-30027  21-011 

Tha  icope  of  aotiva  control  in  tha  deaign  and  opaiatiun  ol 
aircraft  la  broadly  reviewed,  and  lha  automatic  contiol.  siabillly 
and  control  augmentation,  artificial  alatic  stability,  gust  allavialiun, 
stall  and  spin  piolaclion  and  various  melhodn  for  reducing  airirama 
loads  ara  studied  It  la  argued  that  active  control  should  not  ba 
treated  as  a piece- mail  aolutlon  to  Isolated  design  pioblems 
but  rather  rilinimanta  will  tha  tiua  potential  ol  lhaia  powerful 
tcehniquas  ba  rialiiad  In  particular  It  Is  aftowii  that  many  CCV 
applications  requlia  commaniiirala  Improvemont  in  tha  iirody 
iiamic  perloiminco  of  the  control  surface  Author 

N7B-30030*  National  Aironautloi  and  Space  Administration 
Langley  Raaiaroh  Cental.  Langley  Station,  Vi 
POTENTIAL  BENEFITS  TO  SHORT-HAUL  TRANSPORTS 
THROUGH  USE  OP  ACTIVE  CONTROLS 

D.  William  Connai  and  Olinn  0.  Thompson  (Boaing  Co  . Wichita. 
Kans.l  In  AQARD  Impact  ol  Active  Control  Tachnol  on  Aitplens 
Design  Jun  1976  10  p rals  (For  avallablllly  sea  N7 6 30027 
21-011 

The  potential  applications  of  activa  conli'ols  aia  axaminaij 
lot  impioving  the  uharactailsllci  ol  transport  type  aircraft  iieacl 
in  shoit-haul  larvica  1 I.OOO-kilomatsr  ranga  capability!  The 
types  ol  alicraft  to  maot  future  needa  Iquiat  upetitlon.  congustion 
alleviation,  fuel  oonseivatlon,  operating  aconomy,  and  travwlai 
acoeptancal  are  Idanlllled  as  hellcoptari  lot  shorter  alega  lengths 
and  fixad  wing  alicraft  ol  reduced  llald-lsngth  capability  lot  lungoi 
stage  lengths.  Likely  iissi  for  icliva  controls  lor  ihtsa  sircraM 
ate  akamlnsd  ragardiny  payoffs  which  can  ba  axpaiilsd  uiiil 
piobisms  and  conatrainta  which  must  ba  dtalt  with  Uaas 
showing  significant  bsnslits  Include  sugmsntad  stability  and 
control,  gust-load  elltvlallon,  and  riilt  smoothing  Oust  loud 
allavletion  is  particulaily  alleclivs  lor  low-wlny-loedlno  airutalt 
employing  conventional  lilt.  Ride -smoothing  ayitsms  sie  indicatud 
to  be  lha  linthesl  advanced  and  lasdy  lor  production  cominilniaid 
lor  Ihos''  applicstinns  where  they  can  be  ahown  to  have  payull 

Autfioi 


N7B-30031  Messorschmitt  Boulkuw  Bluhni  G in  h H Humbutg 
IWesI  Qermanyl 

TRANSPORT  AIRCRAFT  WITH  R E LAXED/NEOATIVE 
LONGITUDINAL  STABILITY  RESULTS  OF  A DESIGN 
STUDY 

Helm  G.  Klug  In  AQARD  Impact  ol  Active  Control  lechnol 
on  Airplane  Design  Jun  1975  16  p (For  nvailehilily  asc 

N76-30027  21-011 

Application  of  active  longitudinel  control  on  tninspart  iiiiciidt 
with  relaxed/nayative  longitudinal  stability  waa  stiidiuil  Using 
two  airoialt  ol  dllleiani  conllgutaiion  iie  basiilmu  ilesigns 
verilona  Incoipoiatiiig  active  lungitudiiiul  coniiol  weiu  deiiveil 
Conllyiiietion  changes  wine  studied  with  varying  tail  siru.  and 
center  of  gravity  posllton  Basad  upon  the  luquirHment  lot  handling 
qualltiea  etiulvelunt  to  the  hauolinu  dosigiis  optimum  control 
laws  were  derived  Controllability  end  stebilily  were  checked  liy 
simulating  various  gust  cases  Limits  lor  tail  sire  and  og-positiun 
were  darivsd  Wing  siro  was  changed  whe'e  luquiied  lo  hold 
peilormince  unchanged  Strucliiial  und  fuel  weight  chnngus  wuiu 
calculated  and  the  configuietinn.  within  the  geometrical  and 
contiollablllly  limits,  giving  lha  highest  payload  iiicieasu.  was 
selected.  Sensitivity  ol  payload  benefit  lo  perluimencn  epociliculion 
was  checked  by  parametric  veriotlone.  It  was  fuiinrl  that  payload 
benirflt  depends  upon  configuration  to  e high  dugriiu  Biiet  payload 
benefit  will  be  achieved  fui  high  wing.  T iml  STOL  aircnill  using 
lirge  trailing  tdge  flaps  Payload  Incieesii  may  lie  up  to  I b% 
for  luch  aircraft  Authui 
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N7I>30032  Britlih  Aircrtft  Corp  . Wtybridgs  lEnglnndl 
Commtrclil  Attcitit  Dlv 

IMPACT  OF  ACTIVE  CONTPOL  TECHNOLOQY  ON  AIR- 
CHAFT  DEIION 

P.  R.  Q.  Wllllimt  ind  B.  S.  Campion  In  AGARD  Impact  of 
Activa  Control  Tachnol  on  Alrplint  Doilgn  Jun.  1 976  A p 
IFor  avillablllty  lat  N7S-30027  2 1 01 1 

U>*  ol  acliva  control  tachnology  on  dull  ttunaport  aircraft  l« 
oonaldarad.  both  ai  ragarda  improvanient  of  a conuanlional  arrcraft 
and  aa  ragarda  davalopmanl  of  naw  configurallona  to  eaplolt 
luch  technology  Significant  galna  in  weight  end  operating  coet 
may  be  made  by  uaing  artificial  alabillty  augmentation  and  load 
allavlation  on  a conventional  daaign.  though  thii  preciau  galna 
depend  on  the  way  in  which  weight  aavinga  are  exploited 
Uncanvenllonel  meena  ere  luggeated  whereby  eclive  control 
Itchnologv  might  boat  be  explolled  on  ahort  end  long  range 
Bubeonlo  aircraft,  end  elao  on  luperionlc  aircraft.  It  ippeara  that 
the  lirgeet  geina  ere  llliely  tn  ba  made  when  new  tachniquee 
are  ueed  in  combination  rethur  then  alngly  Author 

N7B-30033  Air  Force  Flight  Oynamica  Lab  . Wright.  Petreraon 
AFB,  Ohio. 

HORIinNTAL  CANARDS  FOR  TWO-AXIS  CCV  FIOHTIR 
CONTROL 

S.  C.  Slumpll  end  R.  A.  Whilmoyer  In  AQARD  Imped  of 
Aotive  Control  Technol.  on  Airplane  Doalgn  Jun  1976  B p 
rate  (For  ivallabllltv  eee  N7  6-30027  21  OH 

The  potential  uae  la  deeorlbed  of  active  horlionlal  cerierde 
In  the  daaign  ol  lighter  alrorelt  to  provide  lllghi  path  control 
along  both  the  longitudinal  and  directional  exaa  The  reeulta  ate 
baaed  on  wind  tunnel  taala  conducted  on  Iwo  CCV  llghtar 
con llguret lone  under  the  Fighter  CCV  Program  of  the  USAF  Flighf 
Dynemloe  laboretory.  A method  lor  generating  direct  aldelctce 
uaing  differentially  dellecled  horlionlal  eanerde  li  dleoueaed  The 
dlreot  lift  control  capabllltlei  of  horlionlal  oonarda  ere  aleo 
preeanted.  In  addition,  the  ui«  of  horiiontil  oanirda  in  Imple- 
menting the  conoapti  ol  relaxed  aletlc  liability  and  maneuver 
polar  onhancemant  li  deacrlbed  Finally,  the  USAF  Fighter  CCV 
iVegrim  le  outlined  ee  it  ralalei  to  demonilretlng  the  parlotmance 
improvemante  aohleveble  through  application  ol  advanced  control 
yyetem  technology  Author 


N7B-30034  Hawker  SIddeley  Aviation  Ltd . Brough  lEnglandl 

ACTIVE  CONTROL  TECHNOLOQVi  A MILITARV  AIRCRAFT 
OESIONER'S  VIIWFOINT 

R.  Mailing  In  AQARO  Impact  ol  Active  Control  Technol  on 
Airplane  Dealgn  Jun.  1976  16  p (For  availability  aee  N76. 30027 
21-011 

. The  moat  likely  galna  to  be  obtained  by  the  application  ul 

lollve  control  tachnology  to  amall  cumbet  alrorelt  are  ooneidered 
Them  are  lean  to  he  conaidarable  attrucllona.  although  the  inoet 
algnrfioant  henelita  may  turn  out  to  be  orluntated  toward!  the 
improved  control  end  dealgn  Ireudom  ollered  by  ACT  rather  then 
towerdt  revolutionary  ahepea  ur  greatly  iricreaaecl  ellloiency  or 
reduced  weight  In  the  dealgn  of  the  ACS  llaell.  it  la  conaldered 
eiaential  that  a mauhinical  bacx  up  la  avoided  in  order  to  produce 
a more  flexible,  ellicient  and  aafe  ayalem.  end  to  thle  end  e 
auitebly  progreailve  lyatem  deiign  phlloaophy  riiuat  be  devel' 
oped  Deipite  aome  dcubla  ea  to  the  more  embltloua  claima  for 
ACT,  ita  ultrmate  adoption  ii  expucted  lor  ell  but  the  elmpleet 
of  aircraft  Author 

N7B-30O3B  National  Aeroapacu  lab  . Amalerdem  (Netherlande). 
HANDLfNO  QUALITV  CRITERIA  DEVELOPMENT  FOR 
TRANSPORT  AIRCRAFT  WITH  FLV-BV-WIRE  PRIMARY 
FLIGHT  CONTROL  SYSTEMS 

H A.  Moot)  In  AGARD  Impact  of  Active  Control  Technol  on 
Airplane  Deiign  Jun  1975  14  p refa  IFor  evellebillty  eee 

N7B  30027  21 -Qll 

The  Iniroducliun  ol  lly  by-wir*  primary  flight  control  ayafemg 
in  luture  trunaport  aircraft.  In  lome  caaoa  including  dlrect-llft- 
contiol,  makea  It  highly  dealrable  to  initiele  further  eliidlea  Into 
handling  quality  criteria  lor  luture  guidance  In  uyatem  dealgn 
The  handling  quality  crileiia  for  auch  aircraft  muet  be  baaed  on 
parainatera  which  rlaicrlbe  the  combination  ol  the  ilrcrah  and 
Ita  cloaed  loop  llighi  control  syatein  Approach  flight  ilmulatlon 
and  uompenaatory  tracking,  perlormid  on  a threa  degree!  of 
) freedom  flight  ilmululor  as  applied  to  e conceplual  let  transport 

; developed  around  the  relaxed  atetlc  stability  concept,  la  described 

I The  stllfneiB  ul  the  pilch  altitude  syatem  end  the  elfecllveneae 

of  the  dlrant-lifl-control-Byatern  were  varied  The  fallowing  toplce 
" ere  dlacuaaed  retrulred  dlract.lilt  cuntrrjI.effectlveneKa  for  en 


aircraft  with  a very  low  value  of  the  normal  jccelsratlon  sansltlvlly. 
raquired  bandwidth  ol  the  pitch  attitude  control  aystem  lor  an 
arrcrafl  with  a value  ol  the  normal  accalurallon  aenaitlvlty  typical 
lor  the  preaent  day  fumho  aircraft,  pilot  nplnlon  on  the  absence 
of  e etable  stick  lorce/ldellectionl  voraus  airspeed  gradient  for 
pltch  atablll/ed  eircralt.  results  of  cunipunaatcry  tracking  experi- 
ments. and  avaluatiuri  of  the  applicability  of  the  criterion  for  the 
configurations  teatud  Author 


N75'3003E  Meaaaischmili'BosIkuw  Bluhm  GmbH.  Munich 
IWaat  Garmanyl 

CONTROL  OF  AN  ELASTIC  AIRCRAFT  USING  OPTIMAL 
CONTROL  LAWS 

Warner  Dieaelei  In  AGARD  Impoct  ol  Aotive  Control  Technol. 
on  Airplane  Design  Jun.  1076  11  p IFor  avtlleblllty  aee 

N7&. 30027  21-011 

The  design  ol  e multiveriible  control  syatem  lor  guit  ellevlitlon 
It  demonatreted  The  uta  ol  compufert  for  control  dealgn, 
tummerliad  undar  Iht  nema  computer  elded  deiign  li  deacrlbed 
The  gust  control  eyatim  for  gual  alleviation  le  Integrated  Into 
en  uvtrall  lllghi  guidance  control  lyitim  Two  control  dealgn, 
ueing  aptimel  control  laws,  ere  schlevad,  one  with  completa 
end  the  second  with  incomplaiv  ante  masaursment.  In  lha  modal 
disoiip'Joh  tht  alastic  behavior  ol  tha  wing  Is  Included  as  wall 
at  the  noniteedy  eeiodynemlc  lilt  gahtretlon  end  the  dynamic 
behavior  cl  the  ectuilors.  For  a STOl  transport  alroraft  tha 
afhciency  of  guit  alleviation  ere  shown  In  e flight  through  turbulent 
alt  Tha  Incroeit  ol  wing  llfallma  and  the  corraaponding  decraatt 
in  atrucluia  weight  by  use  ol  a gutt  ilItviJtion  lyiiam  la 
calculated  Author 

N7B-30037  Olfica  National  d'Etudai  at  da  Raohatchts 
Aatoapallalai,  Paris  IFtanoal 

CLOSED  FORM  EXFRESEION  OF  THE  OPTIMAL  CONTROL 
OF  A RIGID  AIRPLANE  TO  TURSULENCE 

Gabriel  Coupry  In  AQARD  Impact  ol  Activi  Control  Tachnol 
on  Airplane  Daaign  Jun.  1976  10  p rail  In  FRENCH. 

ENGLISH  summary  IFor  ayalliblllty  iaa  N76.3D027  21-01) 

The  night  of  mlllliry  aircraft  el  high  apead.  low  illltuda 
mekts  II  naoissary  to  use  tida  control  ayittmi  Ip  improva  comfort, 
handling  qualltits  end  combat  ability  Tht  open  loop  ayatam 
that  It  dttcrlbad  santet  tutbultnce  which  It  utad.  alter  flltarlng, 
IP  Id  on  the  conirolu  Such  a ayatam  doei  not  change  it  all 
the  handling  quallllaa  ol  tha  alrcieft  Witner'i  theory  It  utid  to 
to  diriva  in  olotetl  form  tha  trtnilar  function  ol  tht  (iltar  utad 
for  control  It  la  shown  that  this  tranafar  lunctlon  can  be  expreesed 
in  eutoedeptative  form,  the  poles  oelng  proportional  to  the  velocity 
of  the  eircrelt  The  Influence  of  piremeiera  ike  men,  acele  ol 
tuibulenoe,  le  dlacuaaed  Author 

N7B-30038  Deuteohe  Fotaohungt-  end  Vereucheanaiell  fuer 
Left'  und  Reumlehrt,  Oberpfellenhofen  (Waal  Germany).  Inal 
fuer  Dynemlk  der  Flugayateme 

APPLICATION  OF  ADVANCED  MODEL-FOLLOWING 
TECHNIQUES  TO  THE  DESIGN  OF  FLIGHT  CONTROL 
SYSTEMS  FOR  CONTROL  CONFIOURID  VIHICLES 
Qerd  HIriInger  In  AGARD  Impact  ol  Aclivt  Conirol  Tachnol 
on  Airplane  Deiign  Jun  1976  16  p rail  IFor  evelllbiliiy  eee 
N7B-30027  21  011 

Alien  review  of  optimal  contiol.  tha  model-fpllowing  concept 
11  eppllid  fur  approaching  i deiirod  tracking  Pehevioi.  eapioielly 
concerning  the  airplane's  response  to  e flight  path  angle  commend, 
in  a ayalvmatic  way  However,  it  turns  out  that  tha  rliaturbenca 
behuviov  of  the  controlled  syafr-m.  repmeented  fry  the  airplane  a 
reaponaa  to  an  inrtlal  deviation  in  the  llight  path  angle,  la 
unistlafecioiy  Thoiafore  c now  concept  combining  modal 
following  und  partial  stale  vacfoi  fiiidbuck  la.  applied  lot  deaigning 
diiturbinci  behevioi  end  tracking  iiehuvior  aapaiaioly.  in  each 
ol  both  cases  achieving  a gaud  i.ompriimiee  hstwuen  the  desired 
•yatam  tri|ectoiy  and  limited  cnnnol  iicnon  It  appears  that  tbii 
control  ayatam  thua  deaignerl  is  vtirv  mscnaitivH  to  vnrictionu  in 
the  rnual  criticut  perametsr.  that  is  the  locutiun  of  Iho  enntar  of 
grivily  Author 


N7B-3003B  McDonnell  Aircieh  Co  . St  Louis.  Mo 

BURVIVABLE  PLIGHT  CONTROL  8YETEM:  ACTIVE 
CONTROL  DEVELOPMENT,  FLIGHT  TEST.  AND  APPLICA- 
TION 

F M.  Krachmilnick.  R L Berger  iAFFDl).  J E Humai.  J W 
Moirit  lAFFDLl.  and  J K Rimagu  (AFFDLI  In  AGARD  Impact 
of  Active  Control  Tachnol  on  Airplane  Design  Jun  1976  24  c 
IFor  availability  sea  N75  30027  it  Oil  t 
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Thtt  rrajor  poriioti  of  the  Survivuble  Flight  Control  Synteim 
ISFCSI  Program  initiatad  by  the  United  States  Air  Force  in  July 
1B69  was  perloimad  to  establish  trie  practicalilv  of  active 
control  concepts  fur  me  m future  military  aiiL-rafl  The  SFCS 
quBdruplex  Hour  channel  radundencyl  primary  flight  control  aysteni 
II  deicribed  Incorporation  of  this  type  of  control  system  m a 
tactical  vehicle  is  expected  to  provide  benefits  in  enhanced 
suivivabilily.  relieliility.  inaintainubility.  coat  of  ownarship.  airciaft 
design  freedom,  and  eiiciafl  manouveiing  performance  The 
ilmulationa  and  giouhd  baiind  system  compatibility  lusting 
performed  to  veiify  equipment  iierformancii  and  establiah  high 
level  of  pilot  confidence  prioi  to  flight,  are  tlitmussad  A summary 
of  the  flight  test  lesulls  obtained  during  04  huccossIiiI  flights  is 
presented  Flight  test  results  inrficate  thai  the  F 4 with  tho  SFCS 
installetl  esfiibits  greatly  improved  hanriling  rtiialitiua  over  thoie 
charactanitlc  of  the  production  F-4  This  aircraft  incorporating 
control  configured  vehicle  and  manauvsr  load  control  conoap- 
tual  fsatuiai  wet  succasifully  tastJlown  and  avalualad  Ratullt 
obtained  from  the  pllot-ln-the  loop  simulations  and  actual  flight 
taita  an  diacusand  Flight  last  laiiilts  varily  that  sigiiificaol 
parformancB  improvementa  in  combat  manuuvaiing  envslopn 
buffet  lavali.  and  specific  iixceat  power  are  achievable  in  iha 
F'4  with  liidicioiis  application  of  tionliol  configured  vehicle 
eodcepta  Author 


N7S-30040  Air  Force  Armamsnl  Lab , Eglin  AFD,  Ra. 

WIAIFON  DtUVINV  IMPACT  ON  ACTIVI  CONTROL 
TIOHNOLOQV 

H Smith  and  Oava  Carlalon  (AFFOLI  In  AGARD  Impact  of 
Aellvi  Control  Taohnol.  on  Airplane  Oaaign  Jun.  1871  H p 
rife  {For  avilliblllty  iia  N7B-30027  21-011 

Tho  natd  for  cooparatlva  alforta  among  the  laboratorlit/ttat- 
organliitloni  and  uaari  la  tmphaiiiad  to  Improva  and  proporly 
match  aircraft  pointing  and  armament  oomponant  accurultt  to 
aohlavi  lha  maximum  affootlvanaai  with  convanllonal  weapona. 
Tha  Data  Maaautamant  Programa  of  iha  Armamant  Oavalopmant 
and  Taat  Cantar/Ali  Forca  Aimamant  Laboratory  ara  dlaouaiad. 
Including  tha  raaulta  and  plant  for  tha  Inalrumantad  flaok/Bomb 
and  Qunnary  PIppar/FIrallna  Traoa  and  Impact  Pattarn  Modal 
Programa.  Tfta  Aotlva  Control  Taohnology  Programa  of  tha  Air 
Foroa  Flight  Dynamloa  Laboratory  Including  abjaotlvai,  daiigna. 
and  raaulta  of  tha  Tielloal  Waapon  Oallvary  (TWaaD)  Program 
ara  diaouaaad.  Tha  oblactlvas  of  tha  Multimoda  Control  and  tha 
Control  Conflgurad  Vahlola/Advanoad  FIghtar  Taohnology 
Intagiator  Progiama  ara  dallnaatad.  It  la  oonoludad  that  Inoorport- 
lion  ol  activa  control  taohnology  and  matohad  armamant 
oomponant  aoduraclaa  In  futura  waapon  ayaiaittl  ahowi  promlaa 
for  coniidarabla  improvamant  iit  tha  affaotivantaa  of  unguldad 
waapona.  Author 


N7B-M041  Air  Force  Flight  Dynamloa  Lab.,  Wrlght-Pattaraon 
AFB.  Ohio 

CONTROL  CONFIOURKD  VIHICLIt  1-53  PROGRAM 
RESULTS 

Bruca  T.  Ku|awakl  In  AQARD  Impact  of  Activa  Control  Taohnol. 
on  Airplana  Daiign  Jun.  1S7B  6 p rale  (For  availability  aaa 
N76-30027  21-011 

Tha  concapli  contidarad  lor  tha  CCV  B-62  program,  and 
tha  axpactad  banefita  ara  dlicuaaad  Tha  ayatam  daaign  orltarla 
ara  doaoribad  along  wiih  tha  manauvar  load  control  ayatam  An 
off  daaign  condition  la  avalualad  F.O  S. 


N7S-30043  Maiaariohmltl  Boalltaw-BIqhm  O.m.b  H..  Munloh 
(West  Qarmanyl 

A QUADRURSDUNDANT  OIQITAL  PliaHT  CONTROL 
SYSTEM  FOR  CCV  APPLICATION 

Wolfgang  J.  Kubbat  fri  AQARD  Impact  of  Activa  Control  Tachnpl. 
on  Airplane  Design  Jun  1B7S  9 p (For  availability  aaa 
N76-30027  21-011 

A parallel  redundant  digital  lly-by-wira  ayatam  Is  datorlbod 
It  will  be  teiiod  in  the  near  fuiiiie  on  a CCV-tait  aircraft  Imodiflad 
F't04  Gl  Starting  from  a fell-op.  the  raaaori  for  tha  choict  of 
a digital  system  ara  outlined  Tha  ayatam  worka  with  frtalv 
piogismniable  identical  alrborna  oomputara  which  run  Idtniical 
softwatd.  Tbs  computsra  perform  tha  oonlrol  lawa  and  sot  alio 
aa  central  voters  and  monitura.  Bialc  of  tha  daaign  if  tha  prtnolpla 
of  maioilty  decision  with  allmination  of  a failad  oomponant.  Finally 
the  Quadruples  system  represents  a functional  Intagratlon  ol 
autopilot,  stabilization,  air  dale  computation  and  buili-in-tait- 
equipment  Author 


N7B-30043  Naval  An  Divalopmint  Canter,  Watmlnitar.  Pa. 
THE  ASSET  (ADVANCED  SKEWED  SENSORY  EUCTRONIC 
TRIAD)  PROGRAM 

C R.  Abrami  and  W D Walnataln  (Grumman  Aaroapaoa  Corp  I 
In  AQARD  Impact  of  Activa  Control  Tachnol  on  Airplana  Daiign 
Jun  197G  12  p raft  IFor  ivtilabillly  let  N7E'30027  21-011 
A ladundant  arrtngamant  ol  angular  rata  aaniori  with  tktwad 
input  axaa.  ditperatd  on  an  aircraft  bulkhead,  was  dttignad  for 
fly-by-wira  control  applicatiuna.  Compared  to  other  redundant 
conligurations.  it  beat  leliifitd  ayatam  rtllabllily,  lurvlvtbllity, 
and  maintanance  raquiremanis  By  alto  utilizing  a high  ralltblllty 
■oiid-statR  angulai  rata  sanaor  expected  mainttnanca  coali  will 
be  decraosed  Tha  data  mtnagamani  ayatam  daiigead  for  tha 
ASSET  conliguraiinn  fealurerl  a parallBl  path  (allure  detection 
end  isolation  algorithm.  A unique  method  of  talaoting  ftllura 
ihroaholdt  wai  developed  to  Inturt  that  falsa  alarm  probability 
and  ayatam  arrori  wart  mlnimizad.  Tha  raiultl  of  tllll  tffort  will 
contribute  to  Iha  practical  impltmantttlon  of  a digital  fly-by-wirt 
ayatam.  iinct  a luoctiiful  attempt  wet  made  to  match  propoiad 
oparaiionti  raquiriinanti  Tha  ASSET  conoepi  will  tharafora 
pruvida  a ftil-uparatlontl  and  combtt-turvlvabla  att  of  rata  tantori 
daaignad  to  intarfaca  with  all  actlvt  control  lyilami,  ragirdlati 
ol  redundancy  raquiramentt  Author 

N7B-30044  Marconi. Elliott  Avionic  Syitama  Ltd.,  Rochaatar 
(England)  Flight  Control  Div 

THE  RELEVANCE  OP  IXIITING  AUTOMATIC  PLIGHT 
CONTROL  SYSTEMS  TO  THI  FUTURE  OlVILOPMBNT  OP 
ACTIVE  CONTROL  oDS 

R.  Rugglaa.  D Swatting,  and  I A.  Walton  In  AQARD  Impact 
ol  Acllva  Control  Taohnol.  on  Airplane  Daaign  Jun.  1976  IB  p 
rata  IFor  tvollabllity  ate  N76'30027  21-011 

Soma  ralavant  axamplai  ol  laiUira-iuivIvtl  automatio  flight 
control  ayaitmi  art  axaminad  to  ahow  how  the  ratulti  of  lhair 
design  implamanitiioii  and  oparalional  uiaga  oin  contribute  to 
Iha  luccatiful  iniroduclion  into  lull-tima  uaa  ol  activa  control 
taohnology  (ACT)  Ground  rulai  which  wart  avolvad  loma  yaari 
ago  lor  tuch  redundant  iyalams  ara  ta-axamlnad  in  Iha  Initratl 
ol  full  time  ACT  The  important  partntalaii  iflaotlng  the  luooaiiful 
daaign  ol  a tull-lima  ACT  lytiam  are  dliouitad.  Soma  ol  ihi 
problem  trait  art  mtntlontd  and  the  uaa  ol  some  ikliting 
liohnlquii  lor  lucciailul  oeitllleitlon  are  auggaitad  Tha  atap 
from  currant  lall-oparatlya  lyilama  relying  on  loma  ttyarilonary 
lyitam  to  lull-tlmi  ACT  la  ikimlnad.  Tha  daiign  raquiriintnti 
(or  tha  hardware  and  lollwara  lor  digital  oomputallona  ara  dattllad 
and  loma  ipaolil  problami  of  digital  lyilami  ara  highllghtad 
and  aolutloni  ara  luggaatad.  Soma  of  tha  problami  of  ayatam 
componinti  luch  at  laniora,  eompulara  and  aotuatori  ara 
diaouiiid  Author 


N7B-3004B  Sparry  Rand  Corp  , Phoanix,  Ariz.  Sparry  Flight 
Svitami 

PRODUCTION  DESIGN  REQUIRIMSNTG  FOR  PLY  RY  WIRE 
SYETEME 

J Flannigan  and  J Emfingar  In  AQARD  Impact  of  Activa 
Conirol  Tscbnol  on  Aitplins  Daaign  Jun  1976  1 1 p rtla 

(For  availability  laa  N7E-30027  21-011 

Tha  problami  of  apacitylng  daaign  riquiramants  lor  pruductlon 
Fly-By-WIrt  IFBWI  flight  control  lyalimi  ara  iddrtaiad  band 
on  currant  alali-ol-tha-irt  tranda  Tha  daaign  goali  and 
ragultamints  ol  two  dayalopmant  FBW  programa  ara  ravliwad. 
Ernphiili  la  placid  on  tha  Impact  ol  apiclflo  riquiramanti  on 
hardwara  michanlzatlon  complexity.  Of  particular  Intiraat  It  tha 
aeniitlvlty  of  FBW  ayatam  daiign  to  lalaty,  turvlvablilty  and 
mlaslon  tallablllty  laquiraminta,  and  to  raltltd  aubiyatam  and 
intarfaca  concapti  Eaparianca  to  data  la  utad  to  provide 
racommanditloni  and  inilghi  Into  tpaolfylng  practical  daaign 
raquiremtntf  lor  production  FBW  ayatimi.  Author 


N7B-3004E  Brltlah  Aircraft  Corp.  lOparitIngl  Ltd..  Briitol 

lEnglandl.  Avionici  Erqlntatlng  Dept. 

experience  WITH  THE  CONCORDE  FLYING  CONTROL 

SYSTEM 

Ntvilla  BrtnohIty  and  Ronald  Grant  In  AQARD  Impact  ol 
Actlvt  Conliol  Taahnr}!.  on  Airplana  Daaign  Jun  197B  14  p 

(For  availability  lat  N76-3(X)27  21-01) 

Tha  Concorde  Flight  Control  Syitam  It  dltcuiatd  along  with 
III  performance,  rtllablllty.  and  behavior  In  flight  Poitibit  future 
davalopmanta  art  contidarad  Author 


01  AERONAUTICS  (GENERAL) 


N7B-30O47  Socmli  Nationnle  Induatrlall*  Aarotpatida.  Toulouaa 
(Frdnca) 

DtSIQN  OF  AN  INTIRiLV  ELECTRICAL  PLVINO  CONTROL 
•VSTEM 

0 Bioihanna.  R Daqua.  and  M.  Botitrd  /n  AGARO  Impact 
of  Active  Cotiirol  Tcchnol  on  Airplane  Doaipn  Jun  1975  13  p 
IFot  availability  aaa  N7B  30027  21-011 

After  reviewing  the  raaioni  for  tiling  entirely  electrical  flying 
controli.  that  la  contrail  without  mechanical  itandby  lyatemi. 
and  defining  the  control  modal  available  for  a tranaport  aircraft, 
the  ginaral  aichltacture  of  the  lyitem  It  datciibad  It  la  thown 
that  if  lafety  raquiramanti  Impose  minimum  redundancy,  laveral 
precautions  must  be  taken  for  the  Ihaoratlcal  reliability  achieved 
by  this  icdundancy  to  be  real  The  equipment  required  ii 
described  briefly  From  a maintenance  puint  nl  t low.  the  complemly 
of  the  tyttam  it  contparad  with  that  uf  the  flying  conlroli  on 
existing  aircraft  Author 

N7B'3004E  Royal  Aircttft  Esttbllihmant.  Farnborough  lEngland) 
Flight  Syttems  Dept 

THE  HUNTER  PLV-RV-WIRE  EXPERIMENTi  RECENT 
EXPERIENCE  AND  FUTURE  IMPLICATIONS 

F.  R Gill  and  P W J.  Fullham  In  AQARD  Impact  of  Active 
Control  Tachnol  on  Airplane  Det'aii  Jun.  1975  12  p rale 

(For  avallabiniy  see  N75-30027  21-01) 

The  impact  of  active  control  technology  on  the  deiign  of 
future  aircralt  depends  on  the  development  of  lull-time  end  full 
authority  control  syitems  which  have  an  Integrity  similar  to  that 
of  the  banc  airframe  One  of  the  major  Itemt  of  the  R and  0 
Progrsmma  in  the  UK  which  ii  aimed  at  providing  thli  flight 
exparianca  with  Ihli  lyilem  ii  datciibad.  The  Implications  of 
the  fuluie  appllcalluri  of  active  control  lachnology  are  dlacutsad 
In  termi  of  Iht  airworthinast  problem,  and  the  manner  of  designing 
tyslems  to  as  to  ease  the  certlficalion  of  high  integrity,  full-time 
and  lull  authority  control  Author 


N7B-3004B*  National  Aarontutlcs  and  Space  Adminlatratlon 

Flight  Rtaatrch  Cental.  Edwards.  Calif 

P-B  DiaiTAL  PLV-BV-WIRE  PLIGHT  TEST  RISULTB  VIEWED 

PROM  AN  ACTIVE  CONTROLB  PEREPBCTIVB 

Kenneth  J 2tlal  and  Dwain  A Oaatt  In  AQARD  Impact  of 

Active  Control  Tachnol  on  Airplane  Design  Jun  1975  14  p 

reft  (For  availability  tea  N76-30027  21-01) 

The  ratulta  of  the  NASA  F-B  digital  fly-by-wlra  flight  teat 
program  are  prattniar'.  slang  with  lha  impllcttloni  for  activa 
contrail  appllcatloni  The  clotad  loop  performance  of  the  digital 
control  lyatam  agreed  well  with  the  aampled-dats  syatem  design 
oredicllona  The  digital  fly-by-wira  meohanliatlon  also  mat  pilot 
flying  qualities  laquliamanti  The  advantages  of  mechanlilng  tha 
control  laws  In  softwara  bacama  apparent  during  tha  flight  program 
and  were  realliad  without  lecrlflclng  overall  lystam  rsllabillty. 
This  required  atriot  software  managemant  Tha  F-B  flight  teat 
results  are  shown  to  be  encoursoing  In  light  of  ths  raqulramsnts 
Ihst  mult  be  mat  by  oontrol  systems  for  fllght-orltiosl  activa 
controls  applications  Author 

N7B-300B0  Boeing  Commercial  Airplane  Co.  Seattle.  Wash 
IJBE  OP  ACTIVE  CONTROL  TECHNOLOGY  TO  IMPROVE 
RIDE  QUALITIES  OP  LARGE  TRANSPORT  AIRCRAFT 

Qsrsid  C Cohen  and  Richard  L Schoenman  In  AQARD  Impact 
of  Activa  Control  Tachnol  on  Alrplana  Design  Jun  1975  IB  p 
refs  IFor  availability  see  N76-30027  21-011 

Tha  analyiei.  conatructlon.  and  fllghl  testing  of  two  lyatama. 
Beta-vans,  and  modal  suppression  augmentation  systsm  IMBAS). 
which  ware  devsioped  to  luppresa  guut  Induced  lateral  aooalers- 
llons  of  large  aircraft  ara  described  Ths  Boeing  747  transport 
was  usad  as  the  last  vehicle  The  purpose  of  the  Bele-vene 
system  Is  to  reduce  acceleration  levels  at  tha  dutch  roll  frequency 
whereas  the  function  of  the  MBAS  syatem  Is  to  reduce 
accelaratlons  due  to  flsxlbla  body  motions  caused  by  turbulence. 
Data  from  flight  test,  with  both  systems  engaged,  shows  a 
50-70  percent  reduction  In  lateral  ail  body  acceleration  levels 
It  Is  suggested  that  praaenl  day  techniques  used  lor  developing 
dynamic  aquations  of  motion  In  ths  flexible  mode  region  ere 
limited  Thais  techniques  produce  results  which  are  satisfactory 
for  analysing  dynamic  loads  and  atablllty  piohlems.  but  may  be 
Insufficient  for  development  of  activa  control  systems  operating 
In  the  same  frequency  region  Author 

N7B-300B1  LooKhaed-Qeorgla  Co.  Marietta. 

THE  C BA  ACTIVE  LIFT  DIBTRIBUTION  CONTROL  SYS- 
TEM 


William  F Qrossai.  Wayne  W Hollenbeck,  and  Don  C Eokholdt 
In  AQARD  Impact  of  Activa  Control  Tachnol.  on  Alrplana  Daiign 
Jun.  1971  18  p rate  IFor  availability  sss  N7B-30027  21-01) 

The  technical  datalls  are  preaantad  of  tha  davalopmant  of 
tha  Activa  Lift  Distribution  Control  System  lALDCSI  for  lha  C-SA 
aircraft.  A structural  loads,  and  flutter-control  systsm  interaction 
are  developed  In  such  a way  that  tha  unique  aapsota  of  the 
analysis,  aaroelestic  wind  tunnel  test,  and  flight  teat  portion  are 
bound  togsther  to  Indicata  tha  system  design  charactarlstlca 
performance  Ths  purpose  of  tha  ALDCS  is  to  raduca  gust  and 
maneuver  incremantal  wmg  root  banding  momants  whila 
minlmitlng  ths  effects  of  the  control  systsm  on  torsion,  flutter, 
and  flying  qiialilies.  These  criteria  are  baaed  on  axial  load 
reduction  as  a moans  of  improving  wing  fatigue  endurance  without 
significantly  affecllng  existing  flutter  margins  or  handling 
quslltiss.  Evan  though  this  la  a retrofit  syslam  which  was  required 
to  uss  as  much  existing  hardware  sa  poialbis.  throughout  the 
flight  teat  all  dssipn  g-uala  ware  met.  Tha  aystim  la  eurrintly 
planned  to  be  mr-  - tturad  and  instsllsd  on  the  fisat  during 
ths  next  ssvaral  yisrs.  Author 


N7B-300B2||f  Advisory  Qroiip  tor  Aarospaci  Rsisaroh  and 
Davalopmant,  Paris  (Franca). 

THE  GUIDANCE  AND  CONTROL  OP  V/BTOL  AIRCRAFT 
AND  HELICOPTERS  AT  NIGHT  AND  IN  POOR  VIBIRILITV 

May  1975  2B1  o rail  In  ENGLISH  and  partly  In  FRENCH 
Prasantad  at  ths  IBth  mealing  o'  tha  Ouldanoa  and  Control 
Panel  of  AQARD  Stuilgart.  14-16  May  1974 
(AQARD- CP- 14BI  Avail  NTI8  HC$B.7B 

Reports  ara  prasantad  conoarnlng  111  rsqulramsnta.  taalia. 
and  snvironmanis;  (21  psriormaitcs  and  dslign  ol  low  light, 
Infrared,  and  othar  sanaors:  (3)  ntan/machina  intarfada,  141 
navigallon  and  guidance,  and  (6)  Implications  on  flight  control, 
and  autopilot  dtaign.  For  Individual  lillaa,  tea  N7B-3O0B3  through 
N7B-300ai 


N7B-300B1  Ministry  ol  Dtlanoa,  Bonn  IWaat  Qsrmany). 

THE  U8I  OF  HILICOFTIR  CAPABILITIBI  IN  BAD 
WIATHIR  NIEDB  AND  REQUIRBMINTB  FOR  FUTURE 
EOUIPMINT 

K.  W Ernst  In  AQARD  Ths  Ouldanoa  and  Control  of  V/BTOL 
Aircraft  and  Hallooptars  at  Night  and  In  Poor  Visibility  May 
1B7B  E p (For  svadablllty  aaa  N7B-30052  21-01) 

Tha  optrallontl  raqultamanti  and  pioblama  lor  improving 
tha  use  ol  hallcoptara  In  bad  weather  condltlona  era  disouiiad 
Tha  ohataclarlsllci  lor  tha  wide  apsotium  ol  appllcatloni  era 
given  along  with  fllghi  prolHas  (or  bad  wiathat.  F.0.8. 

N7B-300B4  Army  Oparatlonil  Tail  and  Evaluillon  Aganoy,  Fort 
Balvolr.  Va 

TRADBOFF8  BITWIIN  CREW  TRAINING  AND  EXOTIC 
BOUIFMENT  FOR  NIGHT  AND  FOUL  WEATHER  PLYING 

Elmar  R.  Ochs  In  AQARD  Tha  Ouldanoa  and  Control  ol  V/STOL 
Alroralt  and  Hallcuptari  at  Night  and  In  Poor  Vlilblllty  May 
1B7B  2 p IFor  •vallablllty  lit  N7B-3(X)B2  21-011 

The  raquiramint  for  an  all-waalhar,  night  flying  capability  la 
dliouaiad.  Tha  solution  to  aohitving  this  capiblllty  la  soma 
combination  ol  man-mtehina  oapiblllty.  A combination  which 
mull  ba  rtatonably  atttlnibla  and  which  rtprisants  tha  beat 
balinca  balwaan  tha  btnafiti  and  burdtni  aaioolattd  with  both 
tha  man  and  the  machina.  II  tha  locus  la  weighted  toward  Iht 
man  portion  ol  Iht  aquation  in  order  to  raduca  tha  machine 
coat  and  malntsnanoa  burdani,  tha  rialt  li  faded  of  creating  an 
i-naocaplabla  training  burden.  If  tha  fooui  thlfls  too  far  toward 
tha  maohina  solution,  the  convaria  ovtiburdon  may  result.  A 
tint  itap  In  attacking  lha  problem  la  to  datarinina  the  boiinditlaa 
Tha  outer  boundary  la  raprsiantad  by  tha  stats  ol  tha  art  while 
tha  Inner  boundary  la  a lull  appionlitlon  ol  whit  can  ba 
locompllihtd  with  currant  aiittt.  A clear  undaritanding  ul  this 
Inner  boundary  or  bail  Una  la  naciiaary  to  oh|aatlvaly  asiaia 
ths  additional  man-machlna  laquirsmants  which  will  provide  • 
viable  night,  foul  waithar  flying  ospablllty.  Author 

N7B-300BE  Army  Combat  Davalopmsnta  Exparlmanlatlon 
Command.  Fort  Ord,  Calif. 

IPPICT  ON  NAP-OP-THE-EARTH  REQUIRBMENTE  ON 
AIRCREW  PERFORMANCE  DURING  NIGHT  ATTACK 
HBLICCPTER  OPERATION! 
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In  AQARD  Th«  Quidinc*  ind  Control  ol  V/STOL  Alroiilt  and 
Htllcopttri  It  Night  tnd  In  Poor  Vlalblllty  May  IB7B  10  p 
tall  I Pot  availability  laa  N7B‘300S2  21-01) 

Night  nip-ol-tha-aarth  (NOEI  flight  la  daacribad  ai  It  ralatai 
to  thtaa  mi|ot  ataai  man.  machina.  and  opatatlonal  uit.  Tha 
llndlngi  and  opatatlonal  axparlanca  taportad  wata  ancbuntatad 
In  axplotatory  affotti  lot  a ma|ot  llald  axpatitnant.  Acllvitlaa 
diaouiaad  Includa  aviatot  lalactlon  and  training,  piychological 
and  phyiicloglcal  allacta.  miaalon  planning,  map  raading  and 
tartain  intatpiaiatlon.  altcralt  handling,  amntgancy  prooadurai. 
and  man-mai'hina  oparatloni  Bahavlotal  raiaarch  raquliamantl 
and  othar  naadi  aitabllahad  lot  night  NOE  ttaining  and  opata- 
tlona  by  cunant  acout  and  attack  Itallooptati  ata  praaantad.  and 
a training  program  lot  night  NOE  training  la  ollarad  aa  a ganarai 
guiJallna  Author 


N7B-300Bi  Unitad  Altotilt  Cotp  . Stiatford.  Conn.  Sikoraky 
Aircrall  Olv 

H-e3  NIOHT  OPIUATIONI 

Richard  L.  Mllli  In  AQARD  Tha  Quldanea  and  Control  ol 
V/STOL  Alroralt  and  Hallcopiari  at  Night  and  In  Poor  Vlalblilty 
May  1B7B  B p rala  lEor  avallablllly  aaa  N7B-3C062  31-011 
Tha  H-B3  Night  Oparkllon  Syaiam  (NOS)  Inoludaa  night  viaion 
aquipmant  and  an  approach  and  hovar  eouplar.  Tha  automatki 
approach  and  hovar  eouplar  lubayatam  parmitt  tha  pilot  to 
tranaltlon  autamatloally  ovar  all  typat  ol  tarrain,  Inoluding 
mountalna,  Irom  aaaroh  allltuda  and  orulaa  apaad  to  a hovar 
and  automatically  maintain  tha  hovar  Tha  night  vlalon  aquipmant 
aatanda  thia  oapablllty  to  night  lllghla.  Tha  baalc  ayatam  waa 
daclarad  optrallonal  by  tha  Unitad  Stataa  Air  Forca  tollowlng  a 
niriaty-day  combat  evaluation  In  Bouthaaat  Alla.  It  la  alao  uaad 
by  loraign  military.  Extanalva  (light  taaling  and  oparatlonal  uaa 
hava  lad  to  additional  davalopmant  taita  to  (urthar  tha  oapabllltlaa 
of  NOS.  Flight  taat  raauita  of  a oiototypa  lymbology  ganatator 
and  prototype  electronic  looai'bi>  hndar  hovar  coupler  ara  diMuaaad 
along  with  tha  night  vlalor  o -inp.'iint  and  the  approach  and 
hovar  coupler.  Author 

NTB-300B7  Human  Engmaarlng  Laba..  Abardaan  Proving  Qround, 
Md. 

UB  ARMV  IXPIRIINCI  IN  LOW<UVIL  NIQHT  FUaHT 

Robert  W.  Bauar  In  AQARD  Tha  Quldanea  and  Control  of 
V/STOL  Alroralt  and  Hallooptari  at  Night  and  in  Poor  Vlalblilty 
May  1878  6 p rala  (For  availability  aaa  N7S*3(X>B2  21-0*-i 
During  tha  period  ol  U.8  oonfllot  In  Qouthaait  Aala  thara 
wara  a number  of  air  oparatlona  conducted  under  advaraa  vlalblilty 
eondltlona  or  at  night.  Thara  wara  avan  a law  night  oparatlona 
Involving  large  numbara  ol  aircraft,  but  moat  wara  mada  up  ol 
ona  or  two  alroralt.  angagad  In  an  Inaartlon,  antraotlon,  long-range 
patrol  or  aupply  movamant.  Soma  laaaona  laarnad  from  thaaa 
axparlancaa  ara  ravlawad.  Currant  davalopmanta  and  taaling  hava 
damonatratad  an  Improved  oapablllty  In  night  flight,  uaing  althat 
lalaotad  apaulallata  without  night  vlalon  ayatama  or  a wider  group 
ol  aviatora  aided  by  the  night  vlalon  gogglaa.  Tha  alactrolumlnaa- 
oant  formation  flight  llghta  and  rotor-tip  llghta  hava  graaily 
Incraaaad  aafaty  In  lormatlon  lllghta  at  night  But  each  approach 
hat  been  hampered  by  datign  llmltatlona  In  dlaplay  panala.  poor 
lighting  quality  and  poor  lighting  control  In  tha  aircrew  ttatlont. 
Landing  In  dark  unimproved  araaa.  navigation  ovar  unlamHIar 
terrain  and  target  acqulaltion  alto  pratant  apaolal  problamt  which 
have  not  yet  been  complaltly  ovarooma.  Author 


N76-300B8  Mettartohmltt-Boalkow-Blohm  O.m.b.H.,  Ottobrunn 
(Vilaat  Qermany). 

RBQUIRBMBNTB  FOR  OPBRATION  OF  LIOHT  HBLICOF- 
TBRB  AT  NIQHT  AND  IN  POON  VIBItlLII'V 
M Rada  In  AQARD  Tha  Quldanea  and  Control  ol  V/STOL 
Alroralt  and  Hallcoptara  at  Night  and  In  Poor  Vlalblilty  May 
1878  12  p raft  (For  avtllablllty  aaa  N7B-30082  21-01) 

Normally  tha  VTOL-abllity  ol  hallcoptara  la  not  uaad  under 
Inatrumant  Flight  Rulaa.  For  hallcoptar  mieilona  at  night  and  In 
pour  vlalblilty  apaolal  davloaa  are  nacaaeary.  but  there  are  only 
tome  axparlmantaf  ayatama  partly  derived  from  devlcat  lor  fixed 
wing  alroralt  Baalc  raqulramanit  lor  normal  mittlona  will  be 
dallnad.  They  Inoluda  handling  qualltlaa,  navlgalion  equipment 
and  landing  aide.  Tha  uaa  ol  aantora  giving  high  dallnltlon  ploturaa 
ol  the  tarrain  In  nonviaual  eondltlona  ara  conaldaitd.  Secondary 
raquiramantt  are  ganaratad  by  tome  problema  raaulting  from 
tha  lull  uaa  ol  the  all  weather  capability  Thay  conalat  of  the 
concept  of  automatic  (llghi-oonttol-ayttama  and  dleplay- 


arrangamantt  lor  the  pilot.  Thate  additional  raquiramantt  dapand 
on  tha  planned  mittlona  and  on  the  poaalbllliiaa.  which  ate  given 
by  tha  typa  ol  helicopter.  Aa  important  eondltlona  lor  apaolal 
mlationt  dalcing.  noiae  reduction.  Infrared  and  radar  camouflage 
Will  be  ditcutted  Author 

NTB-300S9  Royal  Aircrah  Eatabllahmant.  Farnborough  (England) 

HELICOFTBR  AVIONICBr  UK  NBBEANCH  PROORAMMS 

H.  B Johnton  In  AQARD  Tha  Guidance  and  Control  ol  V/STOL 
Aircralt  tnd  Hallcoptara  al  Night  and  In  Poor  Vitlbllity  May 
1875  7 p rate  (For  avtllablllty  tea  N7B-30062  21-01) 

A limited  review  ol  the  ttatut  ol  UK  avionic  ayttema  lor 
hallcoptara  la  given  tnd  the  currant  nttda  ol  military  hallcoptara 
ditcuaaad.  Tha  rapidity  with  which  tha  uaa  ol  hallcoptara  hat 
grown  la  auoh  that  it  la  no  longer  pottibla  to  meat  theta  naadt 
by  timple  modllloailon  ol  oil  the  tiialf  aquipmant  A program  ol 
rataaroh  tnd  davalopmant  work  cpaclllcally  dlracttd  towarda  the 
nHda  ol  hallcopiait  It  outlined.  ThIa  program  la  otntarad  around 
the  uaa  ol  a Saa  King  Mk  I hallcoptar  and  It  aimed  at  equipping 
thia  vahlcla  with  a number  ol  new  aqulpmtnta  In  tha  araaa  ol 
flight  control,  alactronic  dliplayt  tnd  computer  aided  navigation. 
Fartloultr  amphaalt  It  placed  on  tha  davalopmant  of  night  vlalon 
ayatama  lor  uaa  In  hallcoptara  and  an  axparlmantal  pllot't  TV 
ayatam  la  daacribad.  Thia  will  ba  uaad  to  explore  lundamantal 
tapaota  ol  Imaging  ayatama  prior  to  tha  uaa  ol  an  LLTV  oamara 
lor  typical  night  flying  taaka.  Author 


N7B‘300BO  Naval  INaapont  Center,  China  Lake.  Calif. 
MICR01NAVI  RADIOMBTRIC  ALL-WBATHBR  IMAQINQ 
AND  PILOTINO  TBCHNIQUBB 

Robert  P.  Moora  In  AQARD  Tha  Quldanea  and  Control  ol 
V/STOL  Alroralt  and  Hallooplara  at  Night  tnd  In  Poor  Vlalblilty 
May  1878  10  p (For  avtllablllty  aaa  N7B-300B2  21-01) 

Tha  Naval  lA/atpona  Center  INWCI,  China  Lake.  Calll..  U.S.A. 
hat  devilopad  a mllllmatar-wava  radlomatar  capable  ol  producing 
high-quality  Imagat.  Automatic  tartain  oorralitlon  aircraft 
navigation  waa  damonatratad  uting  raal-tlma  In-lllght  digital 
procaailng  For  V/STOL  aircraft  and  hallcoptar  applloallont  during 
hovar  and  daacant.  a ayatam  oipabla  ol  rapid  two-dlmanilonil 
loanning  will  ba  tha  moat  utalul.  II  It  indicated  that  autoinallc 
navigation  can  ba  carried  put  with  a vary  aoonomlotl  nontuanning 
device  Aulhpr 

N7B-300B1  Royal  Aircralt  Eatibllthmtnt,  Farnborough  (England). 
Inairumantatlon  and  Rangtt  Dap). 

AFFLICATtONB  OF  LOW  LIOHT  TBLBVISION  TO  HILICOP- 
TIR  OPIRATIONB 

R,  J.  Corpt  In  AQARD  Tha  Quldanea  and  Conirol  ol  V/STOL 
Aircraft  and  Hallcoptara  al  Night  and  In  Poor  Vlalblilty  May 
1875  2 p (For  availability  tea  N7B-30OB2  21-011 

Tha  ttatui  ol  LLTV  ayatama  In  tha  UK  la  ravlawad  With 
tha  aid  of  oina  film,  practical  ratulta  which  hava  bean  obtained 
with  aavtral  lyatami  from  hallcoptara  during  recant  yaari  ara 
pteiantad  Author 

N7t-300S3  Army  Elaotronloa  Command.  Fort  Monmouth.  N.J 
Avionict  Lab 

AN  OPTICAL  RADAR  BVBTIM  FOR  OBBTACLB  AVOID- 
ANCB  AND  TIRRAIN  FOILOWINO 

C.  M Kallinglon  In  AQARD  Tha  Quldanea  and  (^ntrol  ol 
V/STOL  Alroralt  and  Hallcoptara  at  Night  and  In  Poor  Vlalblilty 
May  1875  8 p tala  (For  availability  aaa  N7B-30062  21-011 
Tha  oparatlonal  raquiramanta  art  ditcuaaad  lor  obatacla 
avoidanci  and  tarrain  lollowing  ayattms,  the  natura  of  obataclta. 
tha  tradaofi  eonaldarttiona  involvad  in  tha  aalaotlun  of  a later 
lor  a tyilam  and  lintlly  a uniqua  Halt  ol  tha  art  carbon  diorildn 
IC02  - 10.8  micron)  later  radar  lyattm  pratantly  under 
davalopmant  Atmoipharlo  ptnatrailon  propartlaa  ol  tha  10  micron 
radiation  which  permit  modaraia  wtathar  oparitlon  are  de- 
duced Tha  main  thrual  oantart  around  a taohniotl  daicriptlon 
ol  tha  C02  ayatam  which  la  otilad  tha  Later  Obatacla/Ttrrain 
Avoldanca  Warning  Syatam  (LOTAWSI.  Syaiam  paramalart  ag  . 
30  KHi  pulta  rate.  10  watit  avaraga  power.  1/3  mllllraditn 
baamwldth.  300  nanpaacond  pula#  width.  30  dag  x 30  dag 
field  of  view.  ato..  and  tha  malhode  by  which  they  ara  aohltved 
art  ditcuaaad.  Other  ayatam  oharaclarlatlct  Inoluding  tha  local 
oiolllalor,  IF  bandwidth.  AFC  luopa.  loannar  tnd  toan  pattarna, 
tignti  procaailng.  tnd  dlaplay  to  lha  pilot  art  ditcutatd  Finally, 
plana  lor  Inltgrailcm  ol  the  L0TAW8  with  othar  airborne 
equipment.  Including  forward  looking  IR  aantora  and  flight  laati 
beginning  In  1974  ara  oulllnad  Author 
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N7B-30063  Hoyil  Radit  Ettabliihmtnt.  Mtlvatn  (England) 
Airborna  Radai  Group. 

m THINMAL  IMAOINQ  tCNtORS  FOR  HELICOPTKH* 

F A Holmai  In  AGARD  Tho  Quidanca  and  Control  ol  V/S^OL 
Aircraft  and  Hallcoptari  at  Night  and  in  Poor  Vlalbllliv  May 
197B  4 p (For  availability  laa  N75-30082  21  OtI 

Tha  ganaral  raquiromanti  ara  conaldarad  lor  night  vlalon 
lanaort  which  can  aaalit  tha  hallcoptar  craw  In  thair  (lying  and 
tactical  taaka  during  night  opaiationt  It  la  ahowr  that  two  claaaaa 
of  aanaori  ara  naadad.  ona  lor  tha  pilot  to  fly  tha  hallcoptar 
and  tha  othar  for  aurvalllarica  and  targat  acquialtlon  Tha 
parformanca  paramatara  raquirad  lor  atrh  claaa  of  aanaor  ara 
analyiad  and  aoma  ol  thu  conatrainta  and  compromliaa  on  tha 
•amor  dvilgn  ara  conaldarad  Tha  paramatara  thua  darivad  ihow 
that  a common  lanaor  la  not  compatibla  lor  both  tha  Hying  and 
targat  acquialtlon  lunotiona.  Soma  ol  tha  vahicia  Intagration  and 
lyatama  iniarfaca  aapacta  ara  diacuaaad  to  indicala  that  tha 
llnal  coat'BlIaotiya  choica  la  moat  llkaly  to  ba  datarmlnad  Irom 
tha  ovarall  ayatam  oonildaratlont  rathar  than  that  ol  tha  IR 
lanaor.  DIaplay  raqulramanta  lot  both  functlona  ara  ahown  to 
laad  to  largar  unlta  than  ara  ourrantly  conaldarad  poaalbla  for 
Dookplt  Inatallatlon.  and  matching  of  tha  aanaor  dlaplay  and 
oparator  pailormanoaa  ara  llkaly  to  ba  tha  main  proUam  In  (utura 
lyatama.  Author 

N7B-30(W4  Army  Night  Villon  Ub..  Fort  Balvolr.  Va. 

NIOHT  VISION  IMAOINQ  SVSTIM  DIVILOPMINT  FOR 
LOW  UVIL  HILICOPTIR  PILOTAOl 
Karl  Stioh  In  AOARO  Tha  Ouldanoa  and  Control  ol  V/STOL 
Alicralt  and  Halleoptara  at  Night  and  in  Poor  Vlalblllty  May 
1B78  B p (For  avalltbllltV  aaa  N7B-300B2  21-Ot) 

Flight  laat  data  of  low  laval  night  oparatlona  In  UH-1 
hallooptara  uaing  alaolro-optloal  Imaga  forming  aanaora  aa  a pilot 
flight  aid  ara  praaantad.  along  with  dataila  ol  tha  ayatama  uaad 
In  tha  Invaatigatlona.  Slgnllloant  lindinga  and  major  piobiam 
araai  driving  lututa  work  ara  givan  along  with  aoma  ptaaant 
night  Villon  pilot  alda.  Finally,  long  ranga  night  vlilon  davalopmanta 
lor  hallooptar  pllnlaga  ara  akamlnad  Author 


N7B-300SB  Army  Elactronloi  Command,  Fort  Monmouth,  N.J. 
Avlonloa  Lab. 

LOW  LIVIL  NIOHT  OPIRATIONS  OF  TACTICAL  HBLICOP- 
TIRO  X.. 

William  J.  Kannaally  In  AOARO  Tha  Ouldanoa  and  Control  of 
V/STOL  Alroraft  and  Hallooptara  at  Night  and  In  Poor  Vlalblllty 
May  1978  14  p rala  (For  availability  laa  N78'300B2  21-01) 
Initial  taaulti  ara  praaantad  ol  tha  U.8.  Army'a  Low  Laval 
Night  Oparatlona  Program,  an  on-goIng  raiaaroh  program  to  dafina 
Avionic  aquipmant  paramatara  lor  low  laval  night  and  advaraa 
waathar  conditlona.  Raiulta  ol  tha  program  Inoluda  quantitativa 
data  on  tha  parformanca  of  pllota  flying  at  low  laval  with  varying 
lavala  ol  avlonlo  aquipmant  augmantatlon  (a.g.  nona.  Night  Vlalon 
Gogglaa.  FLIR.  LLLTV  and  Radarh  almulatlon  and  aaparlmantal 
(light  taat  data  on  conoaptual  lyatama  la  g aymbolically 
augmantad  vlaual  imaging  ayatama)  aa  wall  aa  aaparlmantal 
maaauramanta  ol  varloua  oandidata  hardwara  lor  obatacia 
dataction  Tha  raaulta  ara  ulllltad  to  davolop  preliminary  concap- 
tual  avlonlo  ayatama  (or  low  laval  night  oparatlorra  aa  wall  aa  to 
Idantlfy  araaa  In  which  addlllonal  raaaarch  la  raquirad  Futura 
raaaarch  allurla  dlraetad  to  idantlllad  barriar  problama  ara  aiao 
praaantad.  Author 

N7B-300BB  Royal  Radar  EataUllahmant.  Malvarn  (England). 

TIRRAIN  AVOIDANCI  RADAR  USING  OFF  BONBSIOHT 
TtCHNIQUBB 

W.  M.  Ninon  In  AQARO  Tha  Ouldanoa  and  Control  of  V/STOL 
Aircraft  and  Hallcoptari  at  Night  and  In  Poor  Vlalblllty  May 
1976  8 p tala  IFor  availability  aaa  N7B-300B2  21-01) 

Tha  two  dimanalonal  taohniquaa  lhalghi.  ranga)  uaad  in 
Tarraln-Following  ayatama  wara  aatandad  to  thraa-dlmanalona 
lhalght,  ranga,  diatanca  oK-traokl  by  tlia  uaa  ol  oll-boraalght 
procaaaing.  Such  taohniquaa  anabla  tha  high  data  rata  volumatric 
covar  raquirad  In  Tarraln-Avoldaiioa  ITA)  ayatama  to  ba  achlavad 
Varloua  mathoda  ol  oll-boraalght  procaiiing  ara  mantlonad  and 
tha  amplltuda/phaaa  convarilon  mathod  uaad  In  an  axparlmantal 
UK,  monopulaa  radar  la  daacribad  In  aoma  datall.  Signal  validation 
taohniquaa  which  ralaot  aignala  ol  amall  amplitude  or  which  appear 
Irom  outalda  tha  callbratad  angular  ranga  ol  tha  ayatam  ara 
daacribad  and  a poaalbla  mathod  ol  praaantlng  the  TA  Inlormation 
to  a pilot  la  ahown.  A aimpla  approach  waa  mada  to  tha  oomparlcon 
ol  amplltuda  monopulaa  and  Intarfaromalar  ayatama  It  la 
concluded  that  there  la  little  dllfaranca  in  tha  aanaltlvitiaa  ol  the 


two  ayatama  In  ganaral  but  that  oparatronal  conatrainta  will  govern 
the  choica  batwaan  them.  Author 


N76-30067  Princeton  Univ . N J.  Dept  ol  Aaroapaca  and 
Mtchanloal  Soltncat 

DISPLAY  POR  APPROACH  AND  HOVER  WITH  AND 
WITHOUT  GROUND  RCFEHENCI 

Thtodor  A.  Oukoa  In  AQARD  Tha  Guldnnca  and  Control  of 
V/STOL  Aircraft  and  Hallcoptari  at  Night  and  in  Poor  Viiibility 
May  1976  B p rail  IFor  availability  tea  N76-3O062  21  011 
(Contracti  DAAB07-72.C.0161 . 0AAB07.74-C-0O61) 

Tha  vaiioua  alamantv  ol  (light  variable  mfonratioi-.  available 
Irom  an  Image  dlipiny  ara  diacuaaad  Irom  tha  point  ol  view  nl 
Image  enhencemant  by  rnaana  ol  auparimpoaad  aymbology  Tha 
•ignllloanci  of  a heading  raltianct  for  accuiatt  poilllcnlng  la 
amphiifiad.  Two  particular  aymbology  (ormala  art  datoilbad. 
For  approach  and  hover  unaided  by  ground  baaed  Initrumantatlon. 
tha  poaltlon  Inlormation  oblalnabla  Irom  an  image  dlaplay  la 
Improved  by  auparpotitlon  ol  an  elect ronloally  atabllliad  'tarriln 
marktr'.  If  a radiating  point  lourca  It  tvtilabla  on  the  ground, 
quantltallvf  error  Inlormation  can  ba  derived  Irom  tuittbla 
Initrumantatlon,  and  tha  deviation  Irom  a nominal  point  can  ba 
dliplayad  luparlmpoiad  on  the  Image  Additional  flight  variable 
Inlormation  ihorlion,  alrapiad,  climb  rata,  ate.)  la  alio  Incorpo- 
ratid.  Author 

N76-30069  Royal  Aircraft  Ealabllihmant.  Farnborough  (England) 
Avlonloa  Dipt. 

THE  PLIGHT  DBVILOPMINT  OF  BLECTRONIC  DISPLAYS 
POR  V/STOL  APPROACH  GUIDANCE 
J.  N Birritt  and  R.  0 White  In  AQARD  Tha  Ouldanoa  and 
Control  ol  V/STOL  Alrotaft  and  Hallcoptari  at  Night  and  In  Poor 
Vlilblllty  May  1976  IB  p tala  IFor  avilliblllty  laa  N7S-3DOB2 
21-011 

Two  larlai  ol  (light  trlala  art  daacribad  which  wara  aimed 
at  tha  davalopmant  ol  alaclronlo  dlaplayi  lor  tha  apptoaoh 
guldanoa  ol  V/SVOL  ilrctall  In  vlaual  and  IFR  oondltlona  The 
Ural  airlia  ol  trlala  waa  Mown  In  tha  Canadair  CL84  and  wai 
aimed  at  iktandlng  tha  approach  capability  ol  currant  operational 
V/STOL  alioralt  Tha  aaeond.  flown  In  tha  Bhorti  SC1.  ihvaitigaiad 
the  taimlnil  guldanoa  ol  Inter  city  VTOL  ttaniport  alrerill 
Pirlormancta  achlavad  In  tha  two  tilala  ara  diacuaaad,  and  dlaplay 
and  (light  control  ayatatn  changaa  art  tacommtndad.  Author 

N7B-300BB  Royal  Alroraft  Eitabllthmani,  Farnborough  (England) 
Ekpailmantil  Flying  Dapt. 

PILOTING  ASPBCTI  OF  V/BTOL  APPROACH  QUIDANCI 

C.  C.  Ruitin  In  AQARD  Tha  Ouldanoa  and  Control  ol  V/STOL 
Alrnralt  and  Halluoptara  at  Night  and  In  Poor  Vlalblllty  May 
1976  9 p tala  IFor  availability  laa  N76-300B2  21-01) 

A pllot't  vlawpolnl  It  praaantad  ol  the  ratulta  ol  tha  handling, 
dlaplay,  and  operational  atpacit  anoountarad  during  tha  flight 
trlala  ol  tha  CL-BA  and  SC-1  alrcrtlt  Author 

N7B-30070  Ball  Hallcoptar  Co . Fort  Worth.  Tail 
RESEARCH  ON  DISPLAY!  POR  V/STOL  LOW-LEVEL  AND 
IMC  OPERATIONS 

Dora  Dougherty  Strother  and  Hubert  W.  Upton  In  AQARD 
Tha  Quidanca  and  Control  ol  V/STOL  Alroraft  and  Halleoptara 
at  Night  and  In  Poor  Vlalblllty  May  IS7B  II  p raft  (For 
■vallabllity  cat  N7B-300B2  21-011 

The  ratulta  of  tavaral  ratatreh  ttudlai  covering  cockpll 
dltoliyt  and  thair  allaot  on  the  parformanca  ol  hallooptar  pilott 
Thtte  ttudlat  avaluattd  dltplayt  uaad  lot  the  guidance  and  control 
ol  halleoptara  at  night  and  In  raattlutad  vlalblllty,  atpaolally  (or 
oparatlona  at  aatramaly  low  altitudaa.  Author 


N7B-30071  Human  Englnaarlng  Labs  . Abardaan  Proving  Ground. 
Md 

PLIGHT  SYMBOLOGY  AUOMBNTATION  OF  SENSOR 
DISPLAYS 

William  B.  DaBallli  and  Claranca  A.  Fry  In  AQARD  Tha  Quidanca 
and  Control  ol  V/STOL  Aircraft  and  Halleoptara  at  Night  and  In 
Poor  Vlilblllty  May  1976  Bp  rala  IFor  availability  aaa  N7B-300B2 
21-011 

A aludy  la  daacribad  in  whioh  icalai  wara  daaignad  to  provide 
altlludi.  ilrapaad,  and  haading  Inlormation.  and  ware  eomblnid 
Into  ala  oandiriita  (light  dlaplay  lormata.  Both  moving  and  (laid 
icilta  III  conaldarad  A rapaitad  maiaura  factorial  aaptrlmant 
wai  doilgntd  to  uaa  ratponaa  time  and  control  arror  ai  dtpandant 
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varliblii.  and  dlipliv  lormat  and  icalt  Indloitlon  aa  Indepandant 
vailablai  Twalva  Army  aviatori  titw  aich  fQrmal  undar  aiaile 
baia  almulation  condKIon  by  provldlns  t cyclic  control  atlck 
raiponia  to  vitioua  icala  valua  chanuti.  It  waa  hypothainad 
that  ditplay  fotmata  with  markedly  dllfaiing  icala  lypaa  would 
atrongly  affaci  tha  pilot'i  ratponaa  ilmat  and  arrott.  but 
multlyailita  and  univailata  analyila  ol  varlanoat  did  not  varlly 
thii  hypothatli.  Thara  wara  pronounced  dlflarancai.  but  only 
batwaan  Individual  icala  Indloatlona.  Significant  dllfarancaa  In 
pilot  parformanca  batwaan  diaplay  fotmati  aioaa  from  dlffarancaa 
In  icala  factor  lathar  than  from  tha  typai  of  icalaa  Author 

N7E-30072  Standard  Elactrik  Lorana  A.Q..  Stuttgart  (Wait 
Qarmany) 

NEW  RADIO  NAVtOATION  AIDS  BASED  ON  TACAN 
PNINOIRLSS 

M.  Doahm  and  E Coora  in  AOARD  Tha  Quidanoa  and  Control 
of  V/STOL  Aircraft  and  Mallooptara  at  Night  and  In  Poor  Vlalblllty 
May  1B7B  22  p (For  availability  laa  N7B-300B2  21-01) 

Tha  Qarman  TACAN  family  oonoapt  with  MITAC  aa  an 
advannad  mloro-TACAN  aliborna  aquipmant.  FOTAC  aa  a atatlon 
kaaping  lyatam.  ORTAC-M  aa  a naw  anrouta  navigation  aid, 
and  SETAC  aa  a landing  aid,  maata  tactical  raqulramanta  for 
cargo  aa  wall  aa  attaok  hallooptara  with  taaaonabla  coat  of 
ptocuramant  and  ownatahip.  Small  radio  alda  for  apaolal  purpoaaa 
can  ba  darivad  from  thia  aquipmant  family  (for  anampla,  abort 
ranga  omnldlractlonal  baacon  ISROBII.  Tha  TACAN-mlnl-baicon 
8R0B  worka  with  a IB  Ht-modulatlon-algnal  only,  and  glvaa 
omnldlraotlonal  ailmulh  and  dlatanoa  Information  to  an  alioraft 
within  30  NM  of  tha  atatlon.  Tha  antanna  ayalam  worka  without 
movabla  parta  and  ganarataa  a rotating  eardlold-pattarn  by  faadlng 
RF-anargy  from  an  alactionlo  gonlomatar  to  flKad  radiating 
elamanta.  Pracautlcna  wara  takan  to  aohlava  highly  praelaa 
horlfontal  pattatna  Indapandant  ol  tha  operating  fraquanoy,  thua 
kaaping  tha  Inhatani  arior  ol  tha  ayatam  F laia  than  or  aqual  to 
3 dag  ovar  tha  aniira  TACAN-band.  Ekparlmanla  undar  Raid 
conditlona.  uaing  a normal  TACAN-aIrborna-aquIpmant,  ahow  tha 
daalrad  oparatlonal  propaniaa  ol  tha  ayatam.  Author 


N7B-3007S  Offlca  National  d'Etudaa  at  da  Raoharohaa 
Aaroapatlalai,  Faria  (Franca). 

A QUIDANOI  8VSTBM  FOB  FIXID  OR  ROTARY  WINO 
A(RCRAFT  IN  APPROACH  AND  UNDINQ  20NIB 
Jaan  Baaion  In  AQARO  Tha  Quidanoa  and  Control  ol  V/STOL 
Aircraft  and  Hallooptara  at  Night  and  In  Poor  Vlalblllty  May 

1975  8p  rala  In  FRENCHi  ENGLISH  lummary  (For  availability 
aaa  N7B-300B2  21-01) 

Tha  prppoiad  ayatam  for  guiding  lliiad  or  rotary  wing  alroraft 
In  approach  and  landing  lonaa  makaa  uaa  of  tha  '.ima-fraquanoy 
prlnclpla.  It  aniuraa  all  waathar  guidance  ovar  a few  kllomatara 
or.  In  a more  aophlitlcatad  form,  tha  ground  control  of  alroraft 
In  approaoh.  It  la  baaad  on  the  maaautamanta  ol  tha  dlatanoa 
aaparating  tha  moving  vahicia  from  a numbar  of  ground  atatlona. 
Iti  main  advantagai  ara:  the  uaa  ol  Indapandant  maaauramanla. 
time  multiplexing  avoiding  fraquanoy  Gluttaring,  and  tha  poaalblllty 
of  entering  Into  a multifunction  Integrated  ayatam.  Author 

N7B-3U074  VDO-Luftfahrtgaranta  Wark  Adolf  Sohlndllng 
Q.m.b.H..  Frankfurt  IWaat  Qarmany). 

THS  NUCLEAR  LANDINQ  AID  FOR  HELICOPTERS  DURING 
THE  FINAL  APPROACH  PHAEE 

Kail  H Buach  In  AQARD  Tha  Quidanoa  and  Control  of  V/STOL 
Aircraft  and  Hallooptara  at  Night  and  In  Poor  Vlalblllty  May 

1976  13  p (For  availability  aaa  N7S-30082  21-011 

A method  and  piocadura  ara  daacribad  for  landing  a halleoptar 
In  poor  vlalblllty  on  a beam  ganaratad  by  two  gamma-ray  aoutoak. 
Tha  ana  aouroa  glvaa  tha  pilot  tha  dlatanoa  on  the  fllghtpath  to 
go  and  to  land  tafaly  In  front  of  lha  aouroa,  the  other  glvaa 
pilch-  and  bank-commanda  Indloatad  with  a croea-potntar- 
Inatrumant  Tha  aim  waa  to  gat  a light  weight,  unaophlaticatad 
device  with  aimple  ground  aquipmant  lor  which  battarlea  and 
powar  genaratora  can  ba  omitted.  Tha  protolypa-aqulpmant  on 
board  the  halleoptar  oonalata  of  three  gamma-ray  dataotora  and 
one  alactronlo  box  to  drive  the  matrumanta.  while  tha  ground 
aquipmant  oonalata  ol  ona  ahlalding  caaa  with  both  the  aouicea 
and  colllmatota  Inalda.  Tha  canter  line  of  the  baama  can  ba 
adluatad  to  different  pitch  anglee  by  turning  tha  caaa  around 
tha  horbontal  axia.  Author 

N7B-3007B  MEL  Equipment  Co.  Ltd  . Crawley  (England) 

DEVELOPMENTS  IN  THE  MADGE  UNDINO  AID 

0.  Attar  In  AQARD  Tha  Guidance  and  Control  of  V/STOL 


Aircraft  and  Hallooptara  at  Night  and  In  Poor  Vlalblllty  May 
1970  7 p rafa  (For  availability  aaa  N7B-3(X)B3  21-01) 

Microwave  aircraft  digital  guidance  aquipmant  (MADGE)  la 
a portable  appioach  and  landing  aid  aultod  to  tactical  oparatlona 
Involving  hallcoptera,  V/STOL.  or  flxad-wlng  aircraft  operating 
Into  aacondaty  airflalda  and  confined  landing  altai.  Tha  equip- 
ment la  capable  of  providing  tha  equivalent  of  civil  category-ll 
parformanca  whan  deployed  at  runway  thraahold  or  on  a helicopter 
pad.  Rapid  deploymant  la  poaalbia  by  two  man,  and  the  equipment 
can  be  oparatlonal  within  1 6 mlnutee  of  arrival  at  tha  landing 
alta.  Up-dated  Information  la  provided  on  tha  davalopmant  atatua 
of  tha  aquipmant;  coma  eapacta  are  daacrlbed  of  exploitation  of 
tha  cyatam'a  flexibility  afforded  by  tha  Integral  two-way  aalectlvaly 
addraaaad  data  link  In  con|unctlan  with  tha  wida-angla  covaraga 
end  availability  of  aircraft  coordinatae  both  in  tha  air  end  on 
the  ground.  Author 


N7B-3007S  Air  Force  Avionica  Lab..  Wright-Pattareon  AFB. 
Ohio. 

DEVELOPMENTAL  MICRON  LABORATORY  TEET  RE- 
SULTB 

Robert  R.  Wariynakl  and  Gaotga  C.  Radio  In  AQARD  Tha 
Guidance  and  Control  of  V/STOL  Aircraft  and  Hallooptara  at 
Night  and  In  Poor  Vlalblllty  May  197B  .Ip  (For  availability 
aaa  N7B-30053  21-01) 

A moderalaly  acourata,  low  coat  of  ownarehip  Inarllal  navigator 
ayatam.  called  mloro-navlgator  (MICRON)  waa  davalopad  which 
will  aatlaly  a wide  range  ol  appllcallona  Including  V/STOL  aircraft 
and  hallooptara.  Tha  gyroocopa  for  MICRON  la  an  alactroatailc 
gyro  (ESQ)  operated  In  a atrapdown  machanliatlcn.  Tha  gyro’a 
parformanca  In  a davalopmanial  MICRON  ayalam.  dailgriatid 
tha  NB7A-1.  waa  varllltd.  Tha  NE7A-1  waa  aubjactid  to  haadlng 
aanaltlvlly,  rapaatablllty.  lopraby.  ahook,  vibration,  angular  ralaa, 
cold  aoak,  and  moblla  taata:  ovar  70  navigation  runa  ware 
oonductad.  Tha  NB7A-1  damonatratad  parformanca  battar  than 
tha  goala  of  1 nm/hr  and  B ft/ato  lot  all  taata.  Author 

N7B-30077  Boting  Vartol  Co..  Philadelphia.  Pa. 

HEAVV-LIPT  HELICOPTER  PLIOHT  CONTROL  BVBTIM 
DESIGN 

E.  D.  Diamond  and  J.  M.  Devil  In  AQARD  Tha  Quidanoa  and 
Conlrol  of  V/STOL  Altcrall  and  Hallcoptari  at  Night  and  In  Poor 
Vlilblllly  May  1975  10  p (For  availability  aaa  N7B-300B2 

21-01) 

Tha  Army  haavy-)lft  ha)looptar  (HLH)  li  daaignad  to  operate 
undar  initrumant  flying  oondllloni.  Dynamic  parformanca. 
rallablllty,  and  aurvlvalclllly  conildartllona,  lad  to  aalectlon  ol  a 
fly-by-wira  flight  control  ayatam  with  no  meohunloal  baokup. 
Pretant  halleoptar  handling  qualltlai  are  ganarally  not  accaptabla 
to  fly  with  heavy  axtarnal  loadi  lup  to  3B  tana  In  tha  HLH 
caaa)  into  unprtpirtd  araia  undar  Initrumant  conditlona.  Thit 
mlitlon  riquirad  davalopmant  cl  naw  halleoptar  handling  qualltlaa 
Including  automatic  praolilon  hover  hold,  linear  viluolly  control 
reiponiee,  load  itabllliatlon,  and  automatic  approaoh  to  hovar 
Elllolant  hovar  and  low-apaad  oparatlona  naciaaltaikd  Inoorpura- 
lion  ol  a raar-laolng  atatlon  lor  a load  oantrolllng  oiawman, 
who  haa  laparata  alroraft  oonirola  optlmliad  lor  tha  praclit 
manauvarlng  and  trim-hold  lunctloni  raquirad  for  cargo  tranilar 
Davalopmant  ol  tha  HLH  primary  and  oulomatlo  flight  control 
ayatama  la  diaouaaad.  Partinani  flight  almulation  and  hardware 
ground-  and  fllght-taai  raiulta  ate  raporttd  Author 

N7B-3007B  Royal  Aircraft  Ealabllahmant.  Farnborough  (England) 
HELICOPTER  AUTOMATIC  FLIGHT  CONTROL  SYSTEMS 
FOR  POOR  VISIBILITY  OPERATIONS 

P.  Roblnaon.  J.  L Hollington  ISmIlha  Induatrlai  Ltd.l.  and  J 
Maadowa  (Smitha  InduaUlaa  Ltd.)  In  AQARD  The  Quidanoa 
and  Control  ol  V/STOL  Alrorah  and  Hollooptara  at  Night  and  in 
Poor  Vlalblllty  May  1976  13  p tula  IFor  availability  lao 

N78-300B2  21-011 

Oparatlona  aro  datotibad  which  hallooptara  may  ba  raquirad 
to  carry  out  at  night  and  in  poor  vlilblllly  Baoauia  ol  tha  vary 
high  bllot  work  lead  llkaly  to  irlii  In  lhaaa  illuatloni.  it  ii 
thown  that  lha  halleoptar  ihould  ba  aquippad  with  an  auloitabill- 
iition  ayatam  having  a dafact-iurvival  capablhiy  Ona  ayatam 
which  maata  Ihia  raquirimint  waa  davalopad  foi  Initilliilon  and 
irailx  In  a Saa  King  hallcuptit.  This  lyitam  ii  triplax.  with  digital 
computation  and  haa  the  development  potential  to  Include 
autopilot  facllltlai,  lophliiicetad  control  tachniquei.  and  extandad 
tyitam  radundancy  Tha  redundancy  phlloiophy  together  with 
iillant  daeign  end  anginaaring  detaili  of  the  ayilem  are 
daacribad  Author 
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NTI'30079  Sperry  Rind  Corp  . Phoenn.  Arit 
AN  AUTOMATIC  PLIGHT  CONTROL  tVtTEM  POR  A 
HIUCORTCn  NIQHT  UNDINO  aVSTEM 

R.  J Miller  end  E R Tribken  In  AGARD  The  Quidence  end 
Control  of  V/STOL  Aircrelt  end  Helicopter!  et  Night  end  In  Poor 
Viilblllty  Mey  1976  9 p reli  (For  avelleblllty  lee  N76-3tX)5Z 
2101) 

An  eutometic  flight  control  tyetem  ( AFCSI  li  deicnbed  which 
provide!  the  vehicle  with  hendling  quelitlee  !ufflclent  for  the 
pilot  to  perform  IFP  eppronch  and  lending!  menu!llv.  uiing  cockpit 
dl!pl!y!  It  provide!  ebiolule  meulmum  operetlonal  aimpllclty  eo 
!!  not  to  contribute  to  cockpit  workload  already  Increaaed  by 
the  raqulmmant  to  operate  diapley  control!  The  AFCS  provide! 
atehllity  and  command  augmentation  in  pitch,  roll  and  yew.  and 
the  pilot  relief  functions  of  pitch,  roll,  heading  hold,  and  both 
berometde  and  radar  altltudi  hold.  To  provide  the  improved 
hindling  qualities  raqulred  for  the  night  landing  problem,  feedbaok 
gain!  and  ihaplng  ware  chosen  to  attanuata  basic  alicreft 
raaponae.  and  to  provide  model  following  of  the  cloaed-loop 
lystarn.  The  rationale  behind  tha  apaclflc  alrorafl  raaponae  provided 
by  the  eyatem  lor  this  miaalon,  the  eatabllahmant  of  the 
oporatlonal  charaelatiatioa  and  procedurea,  and  the  Implamentation 
of  the  syatam  are  deacribod  in  detail.  Author 


N7B-300t0  Soolete  da  Fabrication  d'  Instruments  da  Meaure 
SFIM.  Massy  IFranool. 

LOW  VIIIRILITY  APPROACH  OP  HELICOPTER!  AND  ADAC 
AIRCRAFT  [L'APPROCHB  IANS  VIIIRILITIB  ORB 
HIUCOPTERBB  ET  DEB  AVION!  ADAC.  CONBIDERA- 
TIONB  BUR  LB  OBVBLOPPIMBNT  ET  REBULTATB  OPERA- 
TIONNBLB] 

J.  C Qrlaard  In  AGARD  The  Guldanca  and  Control  of  V/STOL 
Aircraft  and  Hslloapiars  at  Night  and  In  Poor  Vlalbllltv  May 
1976  22  p In  FRENCH  (For  availability  aaa  N7e-30062  21-01) 
The  development  of  prolonged  helicopter  flight  capabilltv 
without  visibility  was  okamlnad.  Automatic  pilots  and  atablliiatlon 
equipment  ware  studied  as  poaalbla  mathoda  of  dovaloping  such 
flight  Tha  SFIM  principle  was  used  to  davalop  a family  of 
automatic  pilots  for  ulllliatlon  In  SA  330.  SA  321.  and  tha 
Alouette  3 VSV  aeries  helicopters.  Operational  results  coveting 
flight  approach,  control,  and  direction  era  given. 

Tranal.  by  E.H.W. 

N7B-3O0B1  Naval  Air  Teat  Center.  Paluksnt  River.  Md.  Flight 
Test  Olv. 

US  NAVV  VTOL  AUTOMATIC  UNDINO  BYBTBM  DEVELOP- 
MENT PROCRAM 

Robert  S.  Buffum.  Richard  W.  Huff,  and  Gerald  L.  Keyeer  In 
AGARD  Tha  Guldanca  and  Control  of  V/STOL  Aircraft  and 
Hellcoptara  at  Night  and  In  Poor  Visibility  May  1976  B p (For 
availability  see  N76-300e2  21-011 

The  role  of  fixed  and  rotary  wing  VTOL  In  military  mlaaiona 
was  skpandad  whh  tha  advent  of  tha  light  airborna  mulllpu'poae 
syatam  and  the  sea  control  ship  concepts.  A prelect  Is  deaorlberi 
to  coordinate  tha  various  tschnologles  which  Impact  on  the 
capability  of  the  pilot,  tha  alrorafl  system  and  the  landing 
snvironmant.  with  a goal  of  an  approach,  hover,  and  landing 
under  Instrument  meteorological  cundlllons  A number  of  display 
and  automatic  control  system  development  programs  which  will 
be  of  significance  in  tha  VTOL  hover  and  landing  are  dlaousaad. 
Hovering  vehicle  versatile  siilornatic  control  la  « research  end 
development  automatic  Might  control  eyslam  which  was  utllliad 
to  davalop  the  requirements  lor  VTOL  automatic  approach,  hover, 
and  landing.  Tfis  test  program  to  date  Includes  system  definition 
of  the  vehicle  dynamics  via  e sine  wave  forcing  function 
method.  Curved  end  straight  path  approaohas  wore  controlled 
by  the  eirborns  digital  computer  In  a simulated  microwave  landing 
system  environment.  Author 


N7B-33001|(I  Advisory  Group  tor  Aerospace  Research  and 
Development.  Peris  (France). 

TWO-DIMENSIONAL  SHOCK  WAVE-BOUNDARY  UYIR 
INTERACTIONS  IN  HIGH  SPEED  PLOWS 

J.  J.  Qinoua.  ed.  IVon  Kerman  Inst,  for  Fluid  Oyn.)  and  R.  H. 
Korkegl.  ed  lARL)  Jun  1976  1 17  p refs 
IAaARD-AQ-203;  AaARDograph-203)  Avail:  NTIS  HC  $6.2B 
Two  dimensional  supersonio  Interactions  are  reviewed. 
Including  separation  for  laminar  and  tutbulant  flows.  Theoretlcel 
davalopmants  In  Intsrsctlng  flows  are  discussed,  along  with 
numerical  taohniquae  lor  calculating  these  flows,  using  finite 
dlffarence  and  Intsgrol  methods  Eaperlmental  studies  are  also 


presented  which  were  directed  toward  understanding  the  fluid 
mechanics  of  attached  and  separated  regions  of  shock  wave- 
boundary  layer  Interaction  in  the  supersonic  and  hypersonic  flow 
For  Individual  titles,  sea  N76-32002  through  N76-32007. 

N7B-32002  Aerospace  Research  Labe  . Wright- Patterson  AFB. 
Ohio 

THEORETICAL  MODEL  POR  VISCOUS  INTERACTIONS 

Wilbur  L.  Hankay.  Jr  In  AGARD  Two-Dimensional  Shock 
Wave-Boundary  Layer  Interactions  In  High  Speed  Flow  Jun 
1976  p 2-13  (For  availability  see  N75-32001  23-01) 

Thaoraticsl  development  employing  the  boundary  layer 
equations  for  interacting  flows  is  discussed.  Although  difforances 
in  details  exist  batwaan  tha  various  approachae.  a ganera) 
recipe  has  evolved  for  solving  this  clave  of  flows,  end  a procedure 
wee  developed  which  nearly  guarantees  success.  The  fallowing 
la  a list  of  the  necessary  Ingredients:  (1)  boundary  layer  program; 
(2)  simple  Inviscid  equation;  (3)  couple  the  boundary  layer  with 
tha  Inviaold  flow  and  solve  almultanaouely;  (4)  Initiate  the  progrem 
with  arbllrarv  Initial  conditions  and  Iterate  on  thasa  until  the 
desired  downstiaam  boundary  condition  Is  sstiefled,  and  (6) 
computing  tha  ravarsed  flow  region.  Author 

N7B-32003  Aaroepice  Resaaroh  Labs.,  Wrlght-Patteroon  AFB. 
Ohio. 

SPECIAL  TOPICS 

Wilbur  L.  Hankey.  Jr.  In  AGARD  Two-Olmanilonal  Shock 
Wave-Boundary  Layer  Intariotlons  In  High  Speed  Flows  Jun. 
1976  p 13-40  rale  (For  availability  aes  N7B-32001  23-011 
Two  Intagrodlfferantlel  aquetlona  for  the  ahaar  atress  and 
haat  trensfar  at  the  wall  ara  Included  In  place  ol  the  sal  of 
partial  dlflaientlal  equatlona.  The  integral  form  la  must  uaaful 
when  employing  epproklmais  taohnlques  in  that  an  integration 
tends  to  companeaie  for  errors  wharaee  a differentiation  magnifies 
Ineccureolsi.  Author 

N7B-32004  Calspen  Corp..  Buffalo,  N.V. 

THE  DEVELOPMENT  OP  MODELS  OP  SHOOK  WAVE 
BOUNDARY  UYBR  INTERACTION 
Michael  S Holden  In  AGARD  Two-Olmenalonel  Shock 
Wave-Boundary  Layer  Interactions  In  High  Speed  Flow  Jun. 
1976  p 42-44  (For  availability  see  N76-3200I  23-01) 

Theoretical  study  ol  shock  wave-turbulenl  boundary  layer 
Interaction  In  auperaonic  and  hypersonic  flows  In  presented.  Tha 
Crooco-Lees  method  In  e modified  form  was  used  sucoassfully 
to  doaorlbs  complete  regions  ol  shook  wove-lamlnar  boundary 
layer  Interaction  In  auperaonic  flow.  If  the  mixing  rata  peramatera 
were  deduced  from  experiment.  Tha  analyase.  to  dssorlba  laminar 
and  lurbulenl  boundary  layer  separation,  contain  moat  of  tha 
features  which  ara  now  used  In  analysis  of  viscous  Intarsotlon 
regions.  J.A.M. 


N7B-3200E  Calspen  Corp.,  Buffalo,  N.V. 

experimental  pacilitieb  and  measurement  tech- 
niques 

Mlchset  5.  Holden  In  AGARD  Two-Dimensional  Shock 
Wavs-Boundary  Layer  Intarscilons  In  high  Spsed  Flows  Jun 
1976  p 44-49  IFor  svslleblllty  ass  N7B-32001  23-01) 

Moat  early  experimental  atudlsa  ol  laminar  and  turbulent 
separated  regions  wars  conducted  In  conventional  continuous  or 
blowdown  tunnsis;  thsre  Is  sn  Inoreislng  use  of  facilities  such 
as  shook  tunnels,  gun  tunnels,  and  Ludwleg  tubas  to  sohlevi 
high  Reynolds  snd  Mech  numbers.  Thtse  Istter  facllltlei  eri 
discussed  Heat  transfer  Instrumentation  Is  studied,  along  with 
surfsoa  and  flow  fluid  preeeure  messurements.  Total  temperiture 
and  hot-wire  anemometer  meeeurements  ere  considered;  finite 
span  effects  art  elso  txemlnsd  J A M. 


N76-32006  Ctitpan  Corp  . Buffalo.  N.Y. 

SHOCK  WAVI-LAMINAR  HOUNDARY  LAYBR  INTERAC- 
TIONS 

Michael  S Holden  In  AGARD  Two-Olmenilonel  Shock 
Wave-Boundary  Layer  Interactions  in  High  Spied  Flows  Jun. 
1B76  p 48-68  IFor  iveileblllty  ttt  N76-32001  23-011 

Qualltetive  leeturts.  strong  Intereotlon  regime,  leading  edge 
bluritnest,  end  surface  curvature  etfeoti  of  ahodk  wave-laminar 
boundory  layer  Interacllont  were  itudled.  Solutlona  in  the  weak 
raglma  intareotion  rsglma.  itrong  Interaotlon  rcglma.  and  normal 
preiturs  gradiani  ware  compared  to  txparlmantal  maaeuramanta 
of  the  mtagral  forma  of  tha  boundary  layar  equatlona  J.A.M. 
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N7l-3a007  C«l»ptn  Coip.,  BuHilo.  N.V. 

•HOCK  WAVI-TUKBUUNT  BOUNDANV  lAVBH  INTIRAC- 
TIONS 

Mlchid  S Holdtn  In  AOARD  Two-Dlm«niianil  Shocli 
Wivi  Boundary  Uyti  Intiriclioni  In  High  Sptcd  Flowi  Jun 
197S  p 68-110  r«li  IFor  (vallibllllv  lit  N76'32001  23-01) 
Boundary  layar  tranaltion  wai  atudiad  at  high  apaada  Heal 
and  akin  friction  maaiuramanit  wara  comparad  with  turbuiant 
thaorlai  Inclpiant  laparatlon.  aaparatad  turbuiant  imataetlon 
raglont.  and  unataady  charactarlailoa  of  turbuiant  aaparatad 
Intaractlon  ragiona  wara  alto  Invaatigatad  J.A.M. 


N76-1401l||l  Advltory  Qtoiip  for  Aaroaparre  Reatarch  anil 
Davalopmant.  Pant  IFranoal 

THI  KFFSCTB  OF  BUFFETINQ  AND  OTHER  TRANSONIC 
PHENOMENA  ON  MANEUVERINO  COMBAT  AIRCRAFT 

Jul.  1876  276  p raft 
(AQARD-AR-82)  Avail:  NTIS  HC  $9.26 

A numbar  of  ptpart  wara  pratantad  daallng  with  varlout 
atpaota  of  bulfattng.  Itt  ointat,  and  III  afloolt  on  manauvaiing 
combat  aircraft.  Soma  ol  Ilia  iub|aatt  diacuitad  Includa 
oparatlonal  pioblami  at  irantonic  apaada.  human  laclora 
anginaaring.  flow  diatrlbution  at  ttanaonlo  apaada,  dynamic 
raaponaa  undar  buflatlng  condltiont.  atabillty  and  conirol.  flight 
taali  and  wind  tunnal  tachniquai,  and  affaoli  ol  configuration 
ftotora.  For  individual  tlllai,  laa  N76' 14019  through  N76- 
14031 


N7B-1401B  Royal  Alicralt  Ealabllahmant.  Badlord  lEnglandl 
THE  OPERATIONAL  PR0BLBM8  ENCOUNTERED  OURINQ 
PRECI8E  MANEUVERINO  AND  TRACKINO  o06 

8 I.  L Hamilton  In  AOARD  The  Ellacti  of  Buffeting  and 
othtr  Tranaonlc  Phanomana  on  Manauvaring  Combat  Alroialt 
Jul.  1978  p 1-8  IFor  availablllly  taa  N76-140I8  06-01) 

A aummary  of  tha  main  avanta  that  occur  In  an  combat 
and  alfaol  Ita  manauvara  and  handling  limltationa  wat  piovidad. 
Tha  baalc  phatat  and  conduct  ol  air  combat  wara  lirat  reviewed 
Tha  following  phanomana  that  may  allaot  praclaa  manauvaiing 
wara  dallnad  and  daacribtd  bullallng.  wing  rook,  wing  drop  or 
roll  off.  note  alica  or  'yaw  off.  note  wander  or  anaking'.  pitch 
up.  and  dapartura  All  thtaa  phanomana  can  occur  In  tranaonlo 
flight  and  aoma  of  them  may  ba  found  at  tha  lower  Mach 
numbari.  where  air  combat  la  uaually  conductad  altar  a pioliaotad 
angagamanl.  Other  factort  Influencing  air  combat  ininauvarlng 
art:  control  lorcaa.  harmonliatlon.  and  pilot  Induced  oaolllatlona. 
dliplayt,  and  worltload.  Tha  uic  of  the  following  ayttama  in 
traoltlng  wat  datcrlbad;  automatic  flight  controlt  and  atabillty 
augmantatlon,  dlracl  lilt  control  and  direct  tide  force  control, 
reaction  contrail  Y J.A 

N7E-14020  Aarotpace  Medical  Raaoarch  Labi . Wrlght-Patteraon 
AFB.  Ohio. 

AIRCREW  CAPABILITIIE  AND  LIMITATION* 

R N.  Slarva  In  AOARD  Tha  Elfacli  ol  Bullatlny  and  other 
Tranaonlo  Phanomana  on  Maneuvering  Cnrnbat  Aircraft  Jul  1976 
p 9-14  IFor  availability  aaa  N76-140I8  06-01) 

Tha  pilot  factor!  that  can  inlluonca  aircraft  tracking  procition 
during  mtnauvaring  flight  and  tha  elfacti  of  tuitolnad  and  vibratory 
accalaratloni  on  human  parformanca  ware  reviewed  The  efiaett 
of  varloua  valuui  of  buffeting  uccalarationi  on  vision  ware 
praaunled.  Il  waa  pointed  out  that  Ilia  effect  of  aualaincd 
acceleration  on  iracking  la  of  far  more  Imparlance  than  that  ol 
vibration  In  iha  currant  oparatlonal  environmani  Doyradation 
affacti  of  tho  following  factors  on  pilot  parlorrnanca  ware 
dlicuttad:  nolit.  tamperitura.  fallgua.  peychuloglcal  motivation, 
personal  equipment,  man-machina  mterface/uontrol  dvnamloa  and 
configuration  It  appaara  tliat  Iha  beat  vibration  alleviation 
tachniquai  primarily  involve  adequate  pllal  ruNltcInts  end  suiting 
design  to  mlnlmita  excaailve  relative  urrekpit  pilot  niotiun 

Aollior 


N78-14021  OKicii  Natiunel  d'Etudus  ot  dc  Rucliorcries 
Aerospatialas.  Parle  IFrancol 

FLOW  FIELD  ABPECT  OF  TRANBONIC  PHENOMENA 

B Monnarla  In  AQARD  The  Elfacti  ol  Bufleling  and  other 
Tranaonlc  Phanomana  on  Uinauveimu  Combat  ArtcraM  Jul 
1976  p 16-20  IFor  availability  see  N7e-14016  06  011 

The  aarodynamica  aipacta  ol  flow  field  over  a wing  in  tinniunic 
maneuvering  flight  ware  reviewed  in  urdar  lu  invesligatn  the 
problem  ol  buffeting  The  case  of  a two-rjlmimsional  airfoil  waa 
liTit  prsiantsd.  lollowad  by  i dieouseiun  of  thinti  dimeneionul 
flows  It  wat  shown  that  inoit  Irunsonic  trmiblus.  and  particularlv 


buffeting,  are  due  to  the  praianca  of  mote  or  lass  ostandad 
laglons  ol  separated  flow  Thasa  are  diractly  or  mdiraclly  related 
to  the  shock  waves  which  form  on  the  aircraft  in  tha  transonic 
ipaad  raglma  Prediction  of  what  will  occur  in  llighi  mull  ba 
based  on  wind  tunnel  tans  m viaw  of  tho  dilliuully  to  Ihoarnticallv 
predict  Hows  with  separated  ragloni  in  the  genariil  i:ase  Taking 
into  account  the  continuous  incroaae  in  flight  Reynolds  numbais 
due  to  increasing  aircraft  sura,  thntu  is  a need  for  higtiar  Reynolds 
numbets  wind  tunnels.  Author 

N76'14022'  Advisory  Group  (ui  Aetospiirii  Riisiian.h  end 
Devalopmsnt.  Paris  IFrancol 

DYNAMIC  RE8PON8E  OF  AIRCRAFT  STRUCTURE 

In  AQARD  Tho  Elfecta  ol  Bullalinu  und  iilhnt  Trunsonlc 
Phenomena  on  Maneuvating  Comiiut  Aiiciaft  Jul  1976  p 2144 
IFor  availability  sec  N7B  14010  06  01} 

(Contract  NAS2-e476l 

The  phyiical  and  malhamitinal  problems  associated  with  the 
rasponse  ol  alaillc  itructurai  to  random  escilahoni  auch  as 
occurs  during  buflatlng  and  other  transonic  phanomana  ware 
dliouiiad.  Tha  following  aub|acti  ware  cuvarad  (1)  yanaral 
dynamic  lyitam  coniliting  of  Iha  aircraft  atiuolura,  iheaarodynam- 

10  driving  loicai  due  to  aaparatad  flow,  and  the  aarodynimic 
forces  dua  to  aircraft  atruotural  motion.  121  structural  and 
aiiodynamic  quantiilei  of  Iha  dynamic  lyslem  with  special 
amphaali  given  to  iha  daiciipilan  ol  the  aoiodyncmic  foicai. 
and  Including  a Iraatmant  ol  iirnllirity  liwi.  scaling  allacti.  and 
windhunnil  teatlng.  and  131  matheda  lor  data  procaasing  of 
tlucluatlng  praisuta  racotdinge  and  lachnIquBB  lor  tesponaa 
analytii  lor  random  asoltatlon  A general  buffeting  llullar  modal, 
which  takaa  into  account  the  Interactions  between  the  separated 
and  motion  induced  llowa  wat  praianitrl  Relasallons  ol  Ihli 
modal  leading  to  tha  forced  vibration  mortal  wara  esplainart 

Author 

N76-14082  Alt  Force  Flight  Dynamics  Lab.  Wtight-Piillaraun 
AFB.  Ohio 

STABILITY  AND  CONTROL  STATUS  FOR  CURRENT 
FIQHTERB 

W Q.  Williams  anil  J L Lockanour  In  AQARD  Tha  Ellucli  of 
Buflatlng  and  other  Tiunionlu  Phenumena  nn  Maneuvaiiiig 
Combat  Aircraft  Jul  1976  p 46-63  (For  availability  cat 
N7a-MOta  OB-Otl 

The  cuiiant  ilita  ul-lhe-ait  ol  liability  and  control  tachnulogy 
lor  manauvaimy  and  prtiiialon  tracking  waa  discussad.  including 
basic  aaiodynamlos  anrt  aarodynimic  stability  and  conirol.  flight 
control  ayitam  concapli.  anti  muihudi  ol  prediction  and  ahalyile 

11  was  ihown  that  tha  mssimiim  uaiable  mantuvaiinu  ca- 

pability ol  piaiani  lighter  aircraft  is  ultan  limited  to  g'  Isvali 
below  the  maximum  aatodynamlu  lilt  capablliiy  by  stability,  coiitiol 
and  handling  quallboa  dagradaliuni.  In  addition,  handling  quallllaa 
dagridatloni  often  prohibit  praclalun  tiauklng  although  giusa 
manauvaiing  mav  atill  be  poaaibla.  Automatic  flight  uunliol 
iyitama  (stability  augmantatlon  and  command  augnianlutioni  aiu 
being  employed  to  coriacl  many  ol  Ihu  bare  uiiliame  dalioianciea 
and  additional  capablliiy  is  being  piovidad  by  advanuamanit  In 
tha  fire  conliol  syatems  Authoi 


N76'14034  All  Force  Flight  Dynamics  Lab  Wnglil  Pallaistin 
AFB,  Ohio. 

STABILITY  AND  CONTROL  POTENTIAL  FOR  FUTURE 
FIOHTERI 

J L.  Luckenour  and  W U Williaina  In  AQARD  Tha  Eflacl  ot 
Dullollng  and  other  Tianaoiiic  Phenomena  nn  Manauvaiing 
Combat  Anciaft  1976  p 64-62  (Foi  availability  aee  NTB- 14016 
06-011 

Advanced  alebillty  and  control  concepti  aimed  at  furlhei 
Improving  maneuveiing  and  preciaion  tracking  weiu  pieaentad 
Tha  propoiad  new  mudaa  ol  contiol,  molhuda  of  genoiBtlno  the 
required  loroas  and  inomunts  necaisaty  to  prudiico  the  mulinna. 
flight  control  ayittin  concapli  to  Implamani  tho  manauvering 
modal,  and  Iha  additional  Impact  at  pilot  facturi  were  diauusiad 
Methods  of  prudlctloii  and  anulysls  wars  also  prcsaniod.  and 
recommendations  were  mads  regarding  Iha  conuapta  and  areas 
ol  anslyais  which  are  cunaldiired  to  ba  moil  Important  Author 

N7B-1402B  Advisory  Group  lor  AeruKpnce  Rtitiouroh  and 

D»vtlnpin«rn,  Puni  (FrinuDl 

■UV>FIT  DEFINITION  AND  CRITERIA 

In  Us  Thu  Elfoctt  of  Buffeting  and  uthar  Trunsuniu  Phenumena 

on  Maneuvering  Combat  Aircraft  Jul  1975  p 03  63  (For 

evailahility  leo  N76  14010  05-01) 
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Two  araii  ralaled  Id  aiicrall  bullaliiiu  waie  riiacuiisd:  wing 
and  lail  bullal.  and  twinb  bay  biiKaling  In  Ilia  tirai  ana.  baaic 
dafinillona  wato  givan,  lolluwad  by  bullaling  cillana  lor  llghtai 
and  trana|H)rl  aiicrafl.  ulaaadiualion  of  wing  flow  and  buffating 
foi  vailuui  lypaa  of  wings,  buffal  onsal  and  tha  aevarliy  of 
buffallng.  and  fall  buffating.  II  was  concludad  dial  III  for  bubbla 
flows,  tha  laigaat  axcllatinn  la  found  jual  upatraani  of  iha 
laallachmani  poini.  |2I  lot  alsndai  wingi  willi  ahaip  leading 
edges  tha  buffeting  la  light  but  |iist  inaaaurublo,  (31  foi  swept 
wings  buffeting  maasuremunta  imiat  bo  madu  on  ilgid  iiiodnla 
Bomb  bay  biilfullng  was  dafinud  us  Iho  specifiu  dynumic  buhavloi 
of  an  aircraft  whan  aaoltad  by  lurcea  of  random  and  harriionic 
nature  due  to  flow  separation  in  open  bays  or  oavltios  A 
remarkable  large  change  in  mean  pressures  occura  lor  bays  with 
a laiiglh/depth  ratio  ol  about  sis.  fur  which  drag  loiaas 
abruptly  YJA 

N76-1402C  Aaronautlual  Systeina  Div . Wright. Patterion  AFB. 
Ohio. 

•UPFIT  ANALVBIB 

P J.  Butkawici  /n  AGARD  Tha  Effrrita  of  Buffeting  and  other 
Trantonlo  Phenomena  on  Maneuvering  Combat  Alrorafl  Jul  1S76 
p 04-90  (For  availability  aee  N7B-1401B  OS-011 

The  methods  avellabla  for  Iranaonlo  buffer  analysia  ware 
reviewed  The  analysia  methods  were  divided  Into  two  groups, 
ssperlmsntal  model  testing  Including  associated  empliioal 
prediction  methods,  end  aeml-amplrlcal  or  theoralical  pro- 
oeduias  which  lagulre  soma  (low  field  calculallone.  Due  to  tha 
complasitv  ol  the  iransonlc  flow  about  wings  asperlancing 
unsteady  separation,  wind  tunnel  tasting  is  the  prlmarv  tool  lor 
obtaining  detailed  Inloimation  about  tha  bullet  intensity.  A 
serious  problem  however  exists  in  applying  (ha  results  to  lull 
scale  due  to  Improper  boundary  layar  modelling  at  the  relatively 
low  test  Reynolds  numbers.  A buffet  unset  prediction  method 
suitable  lot  theoiallcal  analysis  was  oulllnad  and  is  primarily 
applicable  to  thick,  aft  loaded  airfoils  which  display  a significant 
pressure  rise  from  the  shock  and  trailing  edge  end  which  theiafors 
have  a tanrlancy  lor  rear  saparetlon  Author 


N7B-14027  Aeronautical  Sysleins  DIv.,  Wrlght-Pattaraon  AFB, 
Ohio, 

BUFFET  FIIQHT  TEST  TECHNIQUES 

P J Qutkewlcs  In  AGARD  The  Elfacts  of  Buffallng  and  other 
Traiisonlc  Phenomena  on  Mtnaiiverlng  Combat  Alioisft  Jul. 
1975  p 91-98  (For  evallublllly  tee  N7S-14018  06-01) 

Buffet  Instrumentation  end  flight  lest  teohniques  were 
dltcutsed.  Details  ol  tha  Instrumantatlori  Inslallad  (or  buffet  tests 
of  a F-IOeA  aircraft  were  given.  In  general.  Illght  instrumentation 
for  buffet  tests  should  Include  tlatic  pressure  laps,  total  pressure 
and  boundaiy  layer  rakes,  accolerometert,  slrnin  gauges,  aircraft 
attitude  sensors,  high  speed  earners  end  wing  tufts.  Partlouler 
attention  must  ba  paid  to  the  application  of  wing  tufts  (or  flow 
vlsualliatlon  snd  (or  the  mounting  ol  the  cemare.  The  schedule 
used  In  bullet  (light  testing  should  Incorporate  that  sequence  ol 
aircraft  configurations  and  Msch-eltltude  conditions  which  will 
provide  the  most  rapid  collection  ol  data  based  on  (1)  the  time 
laquliad  to  attain  the  desired  slrcrslt  configuration  and  test 
condition,  snd  121  the  eiiciaft  modification  time  required  (or  the 
subsequent  configurations  Author 

N7B-1402I  Royal  Aircraft  Eetsbilshment.  Bedford  (England). 

LIMITATIONB  IN  THE  CONREUkTION  OF  FLIQHT/TUNNEL 
BUFFETING  TEBT8 

D 0.  Mebey  fri  AGARD  The  Effects  ol  Buffeting  and  other 
Transonic  Phenomena  on  Maneuvering  Combat  Aircraft  Jul  1976 
p 99-104  (For  evellebllity  see  N76-1401V  06-01) 

Some  possible  sources  of  discrepancies  between  Illght  end 
wind  tunnel  buffeting  measurements  were  discussed.  The  single, 
rnost  serious  causes  ol  dlaurapanclss  Is  probably  the  fellure  to 
represent  on  tha  model  the  development  of  flow  separetlons  on 
the  actual  aircraft.  Tha  best  way  to  Improve  future  predictions 
Is  to  lest  as  large  a model  as  possible.  Including  the  repasanlellon 
ol  gaps,  surface  roughness,  etc . at  as  high  u Rsynolds  number 
as  possible,  and  then  to  Insist  on  an  extensive  flight  program 
Other  sources  ol  dlsorepanoles  Include:  flight  test  measurement 
errors,  visuallietion  ol  areas  ol  aaparatad  flows,  Inlluenca  of  tunnel 
chareoierlsilcs  on  model  buffeting,  maasuremanl  of  buffeting. 

Author 

N7B-1402B  Dornlrr-Werke  Gm.bfI..  Frledrlchahalan  (West 
Germany). 

INFLUENCE  OF  CONFIQURATION  FACTOBB  ON  BUF- 
FETING 


H Mas  In  AGARD  The  Ellecis  of  Biifletlng  and  olhar  Transonic 
Phenoinunn  on  Maneuvering  Combat  Aircraft  Jul  1975 
p 104-107  (For  avuilabllily  ssv  N76' 14018  05-011 

Data  cunceriiing  the  ellecis  ol  the  geometrical  conligurslioii 
piiraniotars.  Reynolds  number,  osiernal  Btores  and  supercritical 
wing  layout  of  an  airciaft  on  ite  buffet  boundaiias  and  the  buffat 
intensitias  was  piesanlad  Tha  following  gaoinaliical  paramttari 
weie  uonsidaied  wing  aspect  letio,  leper  ratio,  sweep  engla, 
relative  masimum  thicknass  ol  the  wing  tool  section,  and  leletiva 
maximum  crimbei  ol  the  wing  sectiun  The  affects  of  these 
paiameters  on  buffeting  wore  shown  giephicelly  An  aquation 
was  given  lioin  which  the  light  bullet  lift  coefficient  msy  be 
oslimstnd  lui  a giviin  wing  at  specific  iiuneonic  Mach  numbais 
and  Koynoldii  nuinbors  Authoi 

N78‘14030  Aaiitalia.  Turin  lltalyl 

IMPROVEMENT  OF  AIRCRAFT  BUFFET  CHARACTERIt- 
TICE 

0 Bucclanilnl  In  AGARD  Tha  Ellacls  of  Buffating  and  othai 
Transonlo  Phenomena  on  Manauveiing  Combat  Alrcislt  Jul  1975 
p 108-1 10  IFoi  availability  sea  N76- 14018  05-01 1 

A tailes  of  piovitlona  which  can  ba  taken  to  impiova  tha 
buffat  chaiactarisilca  ol  an  ilrciaft  wort  daactibtd.  Thaae  Inoluda 
manauvei  slate  and  llape,  strakai,  atiodynamlc  Using  Inotch, 
sawtooth,  lance,  ate  ),  and  voitas  ganarelota  Tha  alftcia  of  theat 
davlaei  waia  shown  gisphlrallv  A sspsiats  discussion  cn  ths 
possibility  ol  tsllplane  buffat  and  lultsbls  remedial  actions  was 
alao  given  Authoi 

N7B-1402f  Adviiory  Gioup  lot  Aeioipica  Research  and 
Davalopmant.  Paris  IFraneel 

CONCLU1ION8  AND  RECOMMENDATIONS 

In  ns  Tha  Ellecis  ol  Buffallng  and  otliui  Tisiisunlc  Phennmeiia 
on  Menouvaiing  Combat  Aiiciall  Jul  1B75  p 111  112  iFoi 
availability  see  NTB- 14018  05-011 

Qaiiaisl  concluBioni  and  spucllir.  lacommuiidatiane  on  aiicialt 
buffallng  pioblems  waie  piasented  These  includa  the  need  lot 
111  a total  syslern  analysis  tu  detsimlne  Ihe  ellacls  ol  bulleliny 
during  maneuvering  Illght.  (21  improvud  meihuds  of  viscous  How 
liald  and  eaparatlcn  pradictiun.  131  compsiing  tesulls  liimi  usiriting 
bullot  onsst  prodicliun  with  wind  lunnul  and  flight  (sit  data  lo 
datarmme  (hair  langti  o(  applicability,  141  bettor  underatsiidlng 

01  wind  tunnel  peiliiibelioii  ellacls,  IBl  uiidoistiindlng  of  high 

spaed  stall  ptoyrasslun,  15)  idantihcalluii  ul  the  inlaiacticii  betwean 
the  random  aarudynamlc  driving  lorcea  and  the  structural  rasponaa 
Iprcas.  171  undarslunding  the  busic  and  intaiacling  phenomena 
on  aslsling  and  ainiirging  lighters,  and  IB)  isolating  the  ullaots 
ol  Ihe  varluua  psiamelsrs  morn  claetly.  broodanliig  the  spec- 
tiurn  ul  lha  various  piiismatars.  and  giving  a liettur  undaratanding 
ol  tha  physical  process  of  biifletlng  Authoi 


N76-14032||l  Advisciy  Uioup  lot  Aeiuapaco  Research  and 
Davalopmanl,  Puns  (Fronca) 

APPROACH  AND  LANDING  SIMUUTION 
Oct  1976  ee  p raft 
IAGARD-R-632)  Avail  NTIS  HC  $4.60 

Haallam.  validatron  end  standsrtlliaiion  cl  llighl  simulators 
are  dlscussad  Esiarnal  disturbances  and  vleunl  and  nuitinn  cues 
are  avsluated  as  tu  their  eflecl  on  pilot  petlornisnca  Fihur  design 
loi  the  von  Karman  spectrum  and  pitching  momeni  coelticient 
model  (oi  Booing  747  alrcialt  aio  appended  A bibllogtaphy  with 
58  leleiencrs  Is  Included.  Foi  individual  titles,  see  N76- 14033 
Ihiough  N7e- 14039 


N7B-14033  Advliuiy  Qiuup  (or  Aerospace  Reseaich  and 
Davtlopmam.  Pans  IFienca) 

APPROACH  AND  lANDINO  SIMULATION.  INTRODUC- 
TION 

In  Its  Appioach  end  Landing  Simulallun  Ocl  1975  p 1-3 
rale  (For  availability  see  N76-14032  05-011 

Historical  notes  on  llighi  simulation  ine  piesenlad.  piogiea 
ting  liom  ■implillad  and  ludimantery  displays  lo  loday'a  lophittl 
catad  timiilalois  Prmieiily  nenhardware  aspects  ol  simulation 
are  ditciisssd  JAM. 


N76-14034  Adv.iory  Gioiip  lor  Aerospace  Research  snd 
Davelcpmant,  Pant  IFrtncel 

ELEMENTS  OF  APPROACH  AND  LANDING  SIMULATION 

In  Its  Approach  and  Landing  Simulation  Ocl  1975  p 3 4 (For 
availability  toe  N76  14032  05  011 
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In  stmulations  uf  the  approach  and  landing  (light  regime, 
aircraft  models  are  simplified  by  the  absence  uf  eignificani 
aerodynamic  effects  of  varying  Mach  number,  and  only  in  the 
case  of  the  very  large,  very  flexible  airplane  are  aeroelasiic  effects 
rigorously  considered  In  STOL  end  VIOL  aircraft  widely  varying 
mteractloi  a between  aerodynamici>  and  picpulaion  are  encoun- 
tered m the  range  of  speeds  apprapnatn  to  approach  and 
landing.  Vhe  importance  of  mathematical  rnpresentatiun  of 
atmospheric  perturbations  and  the  aircraft's  response  to  them  is 
dincuesed  Simulator  hardwiirn  eiernenhi  are  reviewed,  including 
oil  the  inechanisrTis  that  piovide  ttie  pilot  witft  means  to  inpui 
control  commands  to  the  camputiii  system  model  of  thp  aircraft, 
and  to  assesf  the  mrctflltit  response  to  eitfmr  his  inputs  or 
other  excitat'oris  JAM 


N76' 14036  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  {France) 

EXTERNAL  DISTURBANCES 

/n  (ts  Approach  and  Landing  Simulation  Oct  1975  p 4-14 
(For  availability  see  N76>  14032  05-01) 

External  ditturbonce  models  are  ueed  to  teat  the  pilots 
reactions  to  given  situations  end  to  lest  the  coritroilability  of 
particular  aircraft.  Wind  ptofiles,  wind  ahear.  and  atmospheric 
tUibulence  are  used  in  tito  (..mulation  The  power  spectra  due 
to  von  Karman  and  to  Oryden  are  discussed  for  turbulenco 
Birruiatlon.  A cross  power  spartro  is  also  considered,  relating 
the  turbulence  velocities  in  rfiffeient  rlirections  es  tero  Various 
causes  of  errors  In  ILS  guidance  Hystonis  are  included,  along 
with  irregularities  in  runwoy  conditionu  J A.M 


N76-14036  Advisory  Croup  for  Aerospace  Research  and 
Developmant,  Paris  (France). 

AIRCRAFT  CHARACTERISTICS 

tn  its  Approach  and  Landing  Simulation  Oct  1976  p 14-15 
(For  availabllltv  soa  N76-14032  05*011 

The  typos  of  data  and  tho  dogroo  of  detail  used  In  modern 
simulations  are  discusaed  for  large  subsonic  (at  transports  and 
powered  lift  STQl  transports.  It  is  shown  how  aircraft  characteristic 
models  will  diffor  depending  on  the  significartt  aerodynamic, 
structural,  and  propulslort  effects  of  the  particular  aircraft.  J A.M 


N7S*14037  Advisory  Group  for  Aerospace  Res  arch  and 
Oevalopment.  Paris  (France). 

VISUAL  AND  MOTION  CUES 

//)  nh  Approach  and  Landing  Simulation  Oct  1975  p 15*19 
(For  availability  see  NTS*  14032  05*01) 

Limitations  of  both  day  and  night  landing  scenta  uted  in  a 
flight  simulator  are  dlscuosed  These  limitations  include  hold  of 
view,  rcsolutioic.  depth  of  focus,  display,  terrain  model,  end 
dynartilr  performancs.  Motion  cue  constraints  are  examined  for 
both  rotational  and  linear  motion  J A.M 


N79-14038  Advisory  Group  for  Anrospace  Research  end 
Development.  Pahs  (France) 

SIMULATION  DEVELOPMENT.  VALIDATION  ANU  PILOT 
LEARNING 

In  Its  Approach  and  Landing  Simulation  Oct  197B  p 19*28 
(For  availability  see  N76-14032  05*01) 

Views  and  oxpenonces  ere  presented,  regarding  the  pro- 
cesses and  procedures  used  to  develop  confidence  in  a simulation; 
overall  interactions  o!  the  various  elements  in  approach  and  landing 
simulation  are  discuBced  Achieving  cunfideiicu  in  a simulation 
through  the  demonsiretion  of  its  acceptability  by  simulating  an 
existing  known  aircraft  is  emphasiaed  The  significance  of  the 
pilots'  learning  procesa  is  demonstrated,  as  well  as  their 
experience  level  with  a specific  simulation  in  the  development 
of  their  confidence  in  that  particular  simulation.  J.A.M 


N76- 14039  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

CONCLUDING  REMARKS 

In  Its  Approach  and  Landing  Simulation  Oot  1976  p 26*81 
refs  (For  availability  see  N76- 14032  0B  01) 

The  attempts  at  realism  during  flight  simulation  are  discussed. 
Validation  and  ample  training  of  pilots  are  stressed  Little 
standardization  is  noiad  among  simulator  tosting  and  evaluation 
The  mam  weak  elements  of  flight  flimulatmn.  motion  and  visual 
cues,  are  also  coneidered  A bibliography  with  58  references  is 
included  JAM 


N76*20067jii  Advisory  Group  foi  Aerospace  Research  and 
Development,  Pans  (France). 

AQARO  HIGHLIGHTS.  MARCH  197|) 

1 Mbt  1976  33  p , . 

(AGARD-Highlight8'76/1}  Avail  NTIS  HC$4  00 

Reports  of  AGARO  activities  sio  presented  The  articles 
presented  concern  hurricane  Eloise.  Van  Karman  iiiednlsfur  1976. 
flir  traffic  control,  aircraft  hre  cifety.  and  personnel  changes 

F 0 S 


N76-31179|j(  Advisory  Group  for  Aerospace  Raaearch  end 
Developmant,  Paris  (France). 

AOARD  HIGHLIGHTS.  SEPTEMBER.  1976 
Sep.  1976  21  p 

(AGARD-HiQhllghtf76/2]  Avail:  NTIG  HC  $3.50 
Highlights  of  the  1976  AGARD  meeting  held  in  Paris.  France 
ere  presented.  Topics  discusiad  were  the  following;  the  control 
configured  vehicle  concept:  enthfluiter  systems  and  anti* 
turbulence  systems,  direct  force  control  surfaces:  load  reduction 
during  maneuvera:  aircraft  safety:  systems  reliability;  and  stall/spin 
problems  of  military  aircraft.  B.B. 


N76-33130I  Advisory  Group  for  Aerospace  Research  end 
Development,  Paris  (France) 

AOARD  BULLETIN:  TECHNICAL  PROGRAM,  1977 

Jul.  1976  37  p 

(AGARD-Bull*7e*2)  Avail.  NTIS  HC  S4.00 

The  AGARD  technical  program  for  1977  approved  by  the 
national  delegates  board  was  presented  The  following  information 
IS  given-  chronological  listing  of  meetings  tentatively  scheduled 
to  tike  place,  detailed  description  of  the  Individual  panel  programs, 
consultant  and  exchange  program,  and  military  committee  studies 
program,  total  budget  required,  and  publications  summary. 

Author 


N77‘11969/V  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (Frenua) 

NUMERICAL  METHODS  AND  WINDTUNNEL  TESTING 

Oct.  1976  206  p lefs  Panly  In  ENGLISH  artd  FRENCH: 

ENGLISH  summartas  Papers  presented  at  the  Fluid  Dyn  Panel 
Speoiolists  Meeting.  Vort  Kerman  Inst,  for  Fluid  Dyn..  RhocJe'St* 
Geneae.  niriy.  im.  23-24  Jun.  1976 

(AGARL;CP*210.  ISBN*92*635*017a-0)  Avail;  NTIS 
HC  A10/MF  A01 

Wind  tunnel  stability  tests  tor  yerioiia  aerodynamic  configure- 
lions  are  presented,  emphasizing  low  speed  and  trenaonlc  wind 
tunnels.  Some  data  processing  was  performed  with  minicomputers, 
some  of  which  proceseed  in  real  time.  For  individual  titles,  lee 
N77  11970  through  N77-11B88. 

N77-I1970jfi  Royal  Aircraft  Establishment.  Farnborough 
(England)  Aorodynamics  Dept. 

DIGITAL  COMPUTER  ASPECTS  OF  THE  INSTRUMENTA- 
TION AND  CONTROL  OF  THE  NEW  RAE  B METRE  LOW 
SPEED  TUNNEL 

R J North.  R W Jeffery.  J A Dolman,  and  A N.  Tuck  fn 
AGARD  Numerical  Methods  and  Windturinal  Testing  Oct.  1976 
10  p refs  (For  primary  document  soe  N77-11969  03*01) 

Avail  NTIS  HC  A10/MF  A01 

■iccount  Is  given  of  the  applications  of  online  and  offline 
minicoinputers  In  its  instrumentation  and  control  systems  Some 
of  the  hardware  end  software  design  consideratlonB  ere  disoussed; 
variuuv  options  for  future  development  a^e  outlined.  The 
connections  with  tho  control  computers  and  other  ancillary  syatams 
3re  mentioned  Author 

N77-11B71|1I  Office  National  d'Etudes  et  de  Recherches 
Aerospatleles.  Pans  (France)  Contra  de  Modan  Avrieux. 
OPERATIONAL  USE  OF  COMPUTERS  ASSOCIATED  WITH 
THE  MODANE  WIND  TUNNELS 

Gerard  Gronat  In  AGARD  Numerical  Methods  and  Windtunityl 
Testing  Oct.  1976  9 p refs  in  FRENCH.  ENGLISH  summary 
(For  primary  document  neo  N77-1  1969  03*01) 

Avml  NTIS  HC  A10/MF  A01 

Measuring  units  for  wind  tunnolu  of  the  Madane*Avrleux 
Centre  were  gradually  equipped  with  minicomputers  for  Insuring 
the  followlr^g  functions  measuremeni  acquisition  iTiensgemant. 
test  control  and  monitoring,  and  automatic  operations.  Multitask 
typo  softwaro  offers  a groat  flexibility  for  dialogue  with  the 
oxperin^enter  and  allows  on  exchange  of  informations  with  the 
outside,  at  a rate  closo  to  that  uf  a stand  alone  computer  The 
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wholo  RyutoMi  m npHiational  hidcu  April  1076  Thruu  appliuatiOMS 
are  (ieHcrihoci  two  diinunsiooul  profile  curivHrtible  rotor 

tests  with  ruiil  tiioo  simulation  of  rotor  tihiny.  ami  devico  for 
weighing  rnissiln'^  (Jusn  tn  thn  aircinft  with  a vinw  to  calculate 
step  by  stop  iho  inisi.ilo  lelotive  tiajectory  ireptive  traiectory 
method)  Theuo  oxamplos  outlmu  the  functions  ontruatud  to  the 
computers  associated  to  miiasiiiiny  units,  tfio  loads  they  can 
withstand,  and  the  limits  of  their  possibilities  Authoi 

N77  H972‘ii/  Nuticjiuil  Aeronmitiry  and  Space  Administration 
Arnua  Resunreh  Cuntiu.  Moffett  Field.  Calif 

APPLICATIONS  OF  THE  REALTIME  DATA  ANALYSIS 
system  in  the  AMES  40-  BY  BO  FOOT  WIND  TUNNEL 

Mark  W Kelly.  Stjnloy  0 Dickinson,  and  Everett  £.  Maynard 
In  AGARD  Nunioncal  Methods  and  Windtunnel  Testing  Oct. 
1976  10  p refs  (Foi  primary  document  loe  N77-11069  03-01) 
Avail.  NTIS  HC  A10/MF  A01  CSCL  14B 

Tho  first  major  overhaul  and  refurbishment  of  the  Amen 
40-  by  60  font  wind  tunnul  since  it  was  put  Into  operation  m 
I0d4  was  recently  completed  A lubstantiol  part  of  this 
refurhishmont  was  devoted  tn  pioviding  this  wind  tunnul  with  a 
modurn  real  ttmn  data  acquisition  and  analysis  tyatem  to 
increctse  the  safety,  efficiency,  and  sccuracy  of  experimental 
inveitlgalionfi  in  this  facility  Background  loading  to  the  raquita- 
ments  for  the  new  systoni.  major  rdemerita  of  the  system,  and 
tome  of  the  applications  of  the  syctain  are  summanied.  The 
potential  of  conipiituibud  data  Acquisition  systorns  for  wtnd  tunnels 
in  termu  of  lung  teirn  trends  in  hprdwaiu  and  software  costs, 
and  thu  constraintu  whioli  mutt  be  dealt  with  to  aohleve  the 
full  potential  of  oornputeri/ad  data  acquisition  systami  are 
discussed.  Author 


N77‘11873jil  Boeing  Vertol  Co.  Philadelphia.  Pa 

THE  USE  OF  COMPUTERS  IN  ROTARY  WINQ  TESTING 

William  Q.  S.  Hardy  and  Edward  J Pyne  In  AGARO  Numerical 
Methodi  and  WIndtunnel  Testing  Oct.  1676  12  p refs  (For 

primary  document  see  N77‘11966  03  01} 

Avill;  NTIS  HC  A10/MF  A01 

Computer  requiraments  for  testing  rotary  wing  aircraft  models 
ara  diacustad.  and  a ganaral  purposa  prcceaslng  system  la 
deacribad  Soma  coniideratlona  for  data  acquisition  and  preienta* 
tion  are  preaanted.  The  types  of  analyaen  required  for  rotary 
wing  models  are  covered.  Both  real  time  and  ofMlne  anelyala 
methodi  ara  reviewed  Author 

N77H874||>  Arizona  Univ.,  Tucson. 

SOME  EXPERIENCES  WITH  THE  EXPLOITATION  OF 
MEASUREMENTS  OF  THE  PERTURBATION  FIELD  IN  A 
WIND  TUNNEL  TO  IMPROVE  SIMULATION 

W.  R.  Seera  M AGARD  Numtrloal  Methods  and  Windlunnel 
Teating  Dot.  1676  4 p Prepared  in  cooperation  with  Celapen 
Corp  (For  primary  document  aoe  N77  H669  03*011 
Avail:  NTIS  HC  A10/MF  A01 

The  essential  feature  is  that  both  the  flow  within  the  tunnel 
and  the  computed  exterior  field  are  Iteratively  adjusted  to  echitve 
tho  matching.  The  tunnel  flow  la  adjusted  by  mechanical  changes 
of  tunnel  well  geometry,  for  exauiple.  by  varying  tho  pressures 
In  aubdividud  planum  chambers  surrounding  the  working  section 
and  communicating  with  tho  tunnel  through  porous  walls  or 
tioti.  The  exterior  flow  flald  is  adjusted  by  altering  the  boundary 
value!  preacrlbed  at  S.  on  the  bails  of  maxaurementa  of  flow 
perturbation  distributions  at  or  near  S.  Author 

N77-11976I  Southampton  Univ.  (England)  Dept,  of  Aeronaulics 
and  Aatronautics. 

APPLICATION  OP  THE  COMPUTER  FOR  ON  SITE  DEFINI- 
TION AND  CONTROL  OF  WIND  TUNNEL  SHAPE  FOR 
MINIMUM  BOUNDARY  INTERFERENCE 

M.  Judd.  M.  J.  Goodyer.  and  S.  W.  D Wolf  /n  AGARD  Numerical 
Methods  and  WIndtunnel  Testing  Dot.  1976  14  p rsfs  (For 

primary  document  see  N77-1  1969  03-01) 

Avail:  NTIS  HC  A10/MF  A01 

The  use  Is  desuribad.  of  flexible  top  and  bottom  walls,  as  a 
means  of  uliminating  or  minimizing  wall  Interference  effects  on 
two  dimensional  wind  tunnel  models  Stretegiea  for  producing 
streamline  contours  and  their  extension  to  three  dimon&ione  are 
disoussed.  Errors  due  to  theoretical  assumptions  a<  I precticel 
implementation  are  explored  so  that  computational  resolution 
can  be  made  consistent.  The  need  for  efficient  and  rapidly 
convergent  algorithms  for  wall  adjustment  is  stressed  and 
disoussed.  These  must  bo  developed  in  order  to  reduce  the  current 


data  acquisition  times  and  make  feasible  the  present  aim  to 
incorporata  an  on  line  minicomjjuter  for  eutomaiic  wall  control 
Reaulta  are  preientnd  showing  the  correctness  of  the  strategies 
used  with  manufll  wall  adjustment  Author 

N77-1197ei^  Avioritt  Marcel  Dsaaault,  SaintTi.uid  (France). 

ADAPTATION  OF  THE  JOPPA  METHOD  TO  A WIND 
TUNNEL  WITH  VARIABLE  PERMEABILITY  (AOAPTATION 
DE  LA  METHODS  DE  JOPPA  A UNE  BOUFFLERIE  A 
PERMEABILITE  VARIABLE) 

Jean-CIi  Vaysealre.  M Langot  (Intititut  Aerolechnlque  de 
Salnt-Cyr],  and  M Menard  (Inatitiit  Aerolechnlque  de  Salnl-CyrI 
In  AGAF1D  Numarlcel  Melhoria  and  Windlunnel  Tesling  Oct 
1976  17  p refa  In  FRENCH  (For  ptiniatY  doenmnnt  coe 

N77-1 1969  03  01) 

Avail:  NTIS  HC  A10/MF  A01 

The  Joppa  calculation  method  divides  the  welle  of  e wind 
tunnel  working  taction  Into  raclengulur  elumanta  with  in  unknown 
voiteK  ring  etrangth  end  takes  account  of  the  test  taction 
dlmanslons  and  boundaries.  The  relative  position  of  the  model, 
at  well  It  itb  geometry  and  lift  dletrlbullon  spanwlea  allow  the 
calculation  of  the  theoretical  parmeabrllty  In  any  point  of  the 
ventilated  walls  to  minimise  or  cancel  its  effect  in  the  irei  of 
the  model.  Inside  the  plenum  chimbers  which  are  iround  the 
teal  esctlon  of  the  Sigma  4 wli  d tunnel,  flaaibla.  solid,  and 
movable  plates  eia  found  The  movement  of  the  plalat  contilLutea 
to  the  vatlatlon  of  tha  parmeabillty  in  any  point  of  the  working 
section  perforated  walls.  Author 

N77'1 19771  ARO,  Inc..  Arnold  All  Force  Station,  Tann 
AUTOMATIC  CONTROL  OF  A TRANSONIC  WIND  TUNNEL 
WITH  A REAL-TIME  COMPUTER  SYSTEM 

J.  A Qunn  and  J.  P.  Chrlitophar,  Jr  In  AQARD  Numerical 
Mathods  and  Windlunnel  Toetlng  Oct.  1976  6 p ref  (For 

primary  document  sea  N77-119e9  03-01) 

Aval):  NTIS  HC  A10/MF  AOI 

Tha  aarodynamic  wind  tunnal  I4T|  real  time  control  and 
display  system  It  a computarliud  system  which  hai  mcraasad 
thi  pioductivlty  of  tha  tunnel  4T  tests  by  providing  real  time 
ditpliyt  of  teat  oonditloni,  test  condition  manltoilng,  and 
automatic  control  Tha  syatem  It  built  around  a POP  8/E 
minicomputer  which  has  a 16K  word  mamoty  und  a hardware 
floating  point  procattor.  The  system  uses  standard  tumial 
maaauramants  to  calculate  stream  and  plant  paramilerii  The 
program,  which  Is  written  In  tho  FORTRAN  4 language.  Is  executed 
three  timet  per  second.  Computer-driven  video  displays  provide 
tunnal  operetois  and  other  control  room  personnel  with  test 
conditions  such  as  Mach  number,  Ruynoldt  number,  and  dynamic 
praiiure.  Tha  real  tima  aystam  monitors  ill  test  piramatars, 
continually  checks  to  determine  If  teat  conditions  are  as  requested, 
end  Informe  the  operitors  of  the  currant  plant  end  test  condlllone 
status  via  the  stilus  penal.  The  real  time  sytlim  autamalloally 
controls  the  lest  section  well  poroilty.  ejector  flaps,  wall  angle, 
the  tunnel  slignellon  praaiura  for  moet  conditions,  and  the  Mach 
number  in  the  range  from  0,2  to  0,9  Author 

N77-11979||l  Office  National  d'Etudaa  et  do  Racherche?- 
Aerospatlalet.  Pans  (France). 

MINIMIZING  WALL  INTERFERENCE  IN  CONNECTIONAL 
TRANSONIC  TEST  6ECTION8  BY  USING  COMPUTER 
PARAMETRIC  STUDIES 

Xavier  Vaucheret  /n  AGARD  Numerical  Methods  and  Windlunnel 
Testing  Oct.  1876  23  p lefl  in  FRENCH:  ENGLISH  summary 
(For  primary  document  see  N77-1  1969  03-01) 

Avail:  NTIS  HC  A10/MF  AOI 

Parametric  atudiei  by  computer,  using  the  programs  for  the 
calculation  of  the  well  interference  by  the  analytic  method,  for 
perforated  wall  transonic  lest  sections,  allow  the  datarminition 
of  using  of  present  test  sectiona.  with  Bssoclatad  model  sizing, 
so  that  the  wbII  conatrainta  can  ba  negligible.  For  tridimensional 
flow,  the  following  parameters  are  investigated:  test  section 
height/width  ratio,  model  span  teat  section  width  ratio,  wing 
sweep  and  horizontal  wall  porosity,  this  porosity  is  assumed  to 
be  uniform  and  the  same  for  floor  and  celling.  The  model 
ichematization  rules,  necessary  and  sufficient  to  calculate  the 
lift  interference  coefficients,  ore  given  Author 

N77-11879||f  Natlonul  Aeroipeue  Lab.,  Amsdfdem  (Netherlands). 

WIND  TUNNEL  TE9T9  AND  AERODYNAMIC  COMPUTA- 
TION9:  THOUOHTS  ON  THEIR  U9E  IN  AERODYNAMIC 
DEtIQN 

J W.  Slooff  tn  AGARD  Numerical  Methods  and  Windtumal 
Tailing  Ocl.  1976  0 p roll  IFor  primary  documont  lae 

N77-11969  03-011 
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Avail;  NTIS  HC  A10/MF  A01 

After  comparing  tho  poaeibilMies  ai>d  limitationa  of  numerical 
methods  and  wmd  tunnel  tests,  their  respective  rules  in 
eerodynamlc  desig-.i  are  discussed.  It  is  concluded  that  the  key 
problems  of  aerodynamic  design  are  not  solved  by  substituting 
numorlcal  methods  foi  the  wind  tunnel  Author 

N77< 110801  National  Aeronautical  Establishmont.  OttawA 
(Ontario). 

APPLICATION  OF  COMPUTfcO  SHOCK  STANDOFF 
DISTANCES  FOR  WINDTUNNEL  CALIBRATION  AT 
SUPERSONIC  MACH  NUMBERS  LESS  THAN  1.2. 

D J Jones  In  AGARD  Numerical  Methods  end  Wlrwltutinol 
Testing  Oct  1976  G p rafa  (For  priinary  dociimpiti  sue 
N77-n969  03  01) 

Avail.  NTIS  HC  AlO/Mf  A01 

Calibration  of  a wind  tunnai  in  the  Mach  number  range  1 
• M ' 1.1  waa  carried  out  by  taking  Sohlieren  photos  of  tho 

bow  ihoek  In  front  of  a sphere.  A theory  was  developed  to 
calculate  this  bow  shock  for  flows  about  axliymmetric  bodies 
By  correlating  the  experimental  and  theoretical  shock  waves, 
the  wind  tunnel  was  calibrated  Author 


N77*118B1|)f  Oornief-Syatem  Qmb.H.,  Friedrichthafen  tWest 
Garmany) 

THSORETICAL  AND  EXPERIMENTAL  SIMULATION 
METHODS  FOR  EXTERNAL  STORE  SEPARATION  TRAJEC- 
TORIES 

J.  VonDarOecktn,  P.  Each,  and  P.  Priti  In  AGARO  Numerical 
Methods  and  l^lndtunnal  Tasting  Oct.  1976  G p refs  (For 
primary  document  sea  N77‘11669  03-01) 

Avail;  NTIS  HC  A10/MP  A01 

Numarical  methods  and  experimental  techniques  for  the 
simulation  of  separation  trajactorlas  of  external  powered  and 
unpowerad  stores  at  low  and  high  speed  ere  reviewed  For  the 
theoretical  simulation,  potential  flow  methods  are  used  to  calculate 
the  quaal-tteady  loadings  on  the  store  while  the  trafeotory  itielf 
It  datarmlnad  by  solving  the  equations  of  the  6-dngiee-ot-freedom 
motion.  Saaad  on  the  experience  of  numerous  systematic 
axparlmantal  studiae  gained  with  the  rigid  loads  and  the  freedrop 
techniqua  for  unpowarad  stores,  the  advantages  end  limitations 
of  dlffeient  wind  tunnai  techniques  are  demonstrated  Including 
a critical  diaouaslon  of  scaling  effects.  Autho* 

N77«1 1982*1  National  Aeronautics  end  Space  Administration. 
Arnes  Rasearoh  Canter,  Moffett  Field,  Calif. 

EXPERIMENTS  PUNNED  SPECIFICALLY  FOR  DEVELOP- 
INO  TURBULENCE  MODEL!  IN  COMPUTATIONS  OF  FLOW 
FIELDS  AROUND  AERODYNAMIC  SHAPES 
Joseph  0.  Man/In  In  AGARO  Numarical  Methods  and  Wihdtunnel 
Testing  Oct.  1976  13  p refs  (For  primary  document  see 

N77. 11969  03-01) 

Avail:  NTIS  HC  A10/MF  A01  C8CL  01A 

Building  block  expenments  and  companion  numerical 
simulations  htended  to  verify  and  guide  turbulence  modeling 
are  described.  A series  of  experiments  end  computations  being 
used  to  enhance  modeling  development  for  the  shook  wave 
turbulent  boundary  lever  Intoraction  problem  Is  emphealied 
Results  are  given  for  transonic  flow  over  a olrcular  arc  airfoil 
undergoing  shock  wave  induced,  boundary  layer  separation  for 
supersonic  flow  along  a lube  wall  undergoing  normal  shock  wavo 
induced,  boundary  layer  separation.  Experimental  data  which  use 
the  completa  Nsvier  Stokes  equations  are  discussed.  Author 

N77-119S3|ii  Vi>n  Kerman  Inat.  for  Fluid  Dynamlra.  Rhode-Salnt- 
Qeneee  (Belgium). 

THE  IMPORTANCE  OF  EXPERIMENTALLY-DETERMINED 
CLOSURE  CONDITIONS  IN  TRANSONIC  BLADE  TO-BLADE 
PLOWS  CALCULATED  BY  A TIME  DEPENDENT  TECH- 
NIQUE 

M Couston  In  AGARD  Numericel  Methods  and  Windtunnel 
Testing  Oct.  1976  23  p refs  (For  primary  document  see 

N77-1 1969  03-01) 

Avail:  NTIS  HC  A10/MF  A01 

The  uue  of  a time  dependent  technique  to  determine  inviecid 
blade-to-blade  flow  In  the  transonic  regime  for  axial  turbomachlnee 
II  faced  with  the  problem  of  closure  conditions.  The  Importance 
of  ■ Kutta  condition  In  subsonic  flow  calculations  is  well  known 
but  for  transonic  blades  the  problem  is  still  more  cornpiex.  The 
quaal-diicontinuous  character  of  the  flow  through  shock  waves 
and  Prandtl-Meyar  expansions  Is  then  superimposed  on  the  viscoua 
effects  which  dominate  near  the  trailing  edge.  In  order  to  get 
more  information  about  the  importance  of  this  problem,  a 


comparison  betwoen  detailed  meaiurements  and  calculations  Is 
presented.  The  calculations  were  performed  for  severil  trailing 
edge  flow  approximations  including  experimentally  determined 
conditions.  Author 

N77-119S4]|f  Dorni^r.Systam  G m b.H  . FrtHdrlchahifffn  [West 
Qarmany). 

NUMERICAL  SIMULATION  OF  THREE  DIMENSIONAL 
TRANSONIC  FLOW  INCLUOINQ  WIND  TUNNEL  WALL 
EFFECTS 

W Scf  Tiidl,  H-.W  Stock,  and  W Frit*  tn  AGARO  Numatical 
Mathoda  and  Wiodtiinnel  Tasting  Oct  1976  6 p rata  {For 
primary  documant  aae  N77. 11969  03  01) 

Avail  NTIS  HC  A10/MF  AOI 

Numarical  mattioda  and  thair  piactical  tmplernontation  are 
praaantad  to  oomputa  alaady  Iranionic  (lovv  llaldi  iboiit  wlngt 
and  wing-body  comblnatlona  in  trinionii:  llpw  Insludlng  vlicoui 
alticii  at  wail  it  wind  tunnai  wall  affacli.  The  tranionlo  imali 
dlttuibanoa  potanllal  aquation  la  toivtd  by  a mlkad  llnita  dlfftianca 
tebame.  Wind  tunnai  wall  boundaiy  oonditlona  ari  Incorporitad 
In  tha  ralaaallon  procadura  by  uaa  of  the  claaaloal  wall  condition 
aquation,  Tha  thiaa  dlmanaional  boundaiy  layti  equation  la  aolvad 
by  an  Integral  prediction  mathod.  Solving  potantlal  aquation  and 
boundary  layer  aquation  Itaratlvaly.  vlacoui  tffaoli  are  acoouniad 
lor  by  maana  of  tha  dliplacamant  thicknaii  concept.  Raiulta 
abowing  tha  Intluanca  of  Raynoldi  number  and  Mach  number 
on  praatura  rilitrlbutlon  and  ihock  poaltlon  era  ihown  Author 


N77-1TSSB||I  Laburatoira  d'AarotharmIque  du  CN.R.S.  Miudon 
{Franca). 

FOURIER  ANALYSIS  AND  THE  CORRELATION  OF  SPEED 
WITH  NONSTATIONARV  AERODVNAMICS  [ANALYSE  Dfe 
FOURIER  ET  CORRELATION  DE  VITESSE  EN  AERODVNAM- 
IQUE  INSTATIONNAIRE] 

Plarra  Qcugat  and  Francolia  Martin  In  AOARU  Numerical 
Mathodo  and  Windtunnel  Tailing  Oct.  1B7E  7 p rati  In 
FRENCH  (For  primary  dooument  laa  N77. 1 1969  03-011 
Avail:  NTIS  HC  A10/MF  AOI 

Traniltlon  from  a laminar  to  a turbulent  iiala  bagini  with 
tha  appaaianca  ol  natural  Inatabllltlaa  made  up  ol  tint  wavaa 
of  uncertain  Inlermltlanca  In  tha  midat  of  tha  boundary  layer. 
The  reaponia  of  the  boundary  leyar  to  a looal  vibration  In  tha 
wall  la  etudlad  In  order  to  lupprait  tha  uncertain  characlir  ol 
tha  Intermlltanca  Tha  elne  wave  of  dalormatlon  of  the  will  li 
obtalnad  with  tha  aid  ol  e lock-on  dliplieimim  loop.  The  ilgnel 
ol  ipaed  lluotuatlohi  In  tha  boundary  layer  li  obtained  with  a 
hot  wire  anemometer  Than  'wo  date  art  tiaatad  lapatetaly  by 
real  tima  analyala  which  paimiti  meeiuring  tha  harmonic  lete 
ol  the  algnal  ol  dalormatlon  to  dalermlni  tha  apectral  danalty 
ol  the  power  of  tha  lluctuatloni  ol  apaad.  Tha  llmultinaoui 
traatmint  ol  two  slgnala  ii  uied  lor  laal  tIma  ourraletloh  To 
thli  corralallon  la  iiiocletad  a Fourier  tranilormtllon  whit.h 
providaa  tha  mutual  ipeotrum  ol  the  two  elgnelt.  A magnetic 
recording  iturea  the  algnala  and  rtada  them  again  at  a apaad 
which  lacllltataa  tha  obaarvatlona  and  etudy  of  tha  In- 
slantanaoua  phenomane.  Trantl.  by  A H. 

N77-1T9BB|[I  Dautacho  Fortchunga-  und  Varauohtanatall  fuar 
Lull  und  Raumlahrt.  Goettingen  IWaat  Germany). 

PICKING  UP  AND  ORAPHINO  OF  THREE  DIMENSIONAL 
FLOW  FIELDS 

H.'J  Gratia  In  AGARD  Numerical  Mathoda  and  Windtunnel 
Teating  Oct.  1976  12  p reti  (For  primary  document  aee 

N77.1  1969  03  01) 

Avail  NTIS  HC  A10/MF  AOI 

An  cflloitnt  teat  technique  la  daacrlbad  for  three  dimenilonal 
How  llald  meaiuramanti  which  waa  aet  up  In  combination  with 
a conventional  meaauremeni  technique  with  modern  alectroninal 
equipment.  The  teat  rig  la  Initalled  In  the  low  apaad  wind  tunnel. 
Some  luggaatlons  for  graphic  rapraaentatlona  ol  three  dlmen- 
alonal  How  llelda  are  given  Author 

N77-t49B2||l  Adviaory  Group  for  Aerospace  Rsaeerch  and 
Development.  Paris  IFrancel. 

ELEVENTH  AGARD  ANNUAL  MEETINO 
Fob.  1976  70  p rela  Meeting  held  at  Ottawa,  IB  Sep  1B7B 
(AD.A023909.  ISBN.g2.83B-l2 1 2.XI  Avail:  NTIS 

HC  A04/MF  A01 

An  Investigation  of  aerospaca  research  and  davolopment 
ernpliasl.lng  tha  ariiu  ol  short  taksoff  ISTOL)  alrorelt  In  Canada 
wet  presented  Resoorch  into  the  military  air  rnatsriel  raquirementa 
and  ttie  governmentel  support  givan  waa  ditcusaed.  Tha 
govarnmant  pollcios  concerning  raaeerch  Into  STOL  alrcrall  end 
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ils  inilitury  us  wnli  as  commercial  poasibilities  ware  studitd. 
Mihtn'v  application  of  tho  T(:A-C02  laser  was  coniidarad.  loctoding 
radar  typu  aoplicmioMk  rind  uso  of  thu  lasor  as  a weapon  For 
iiuJividiial  titliis.  Rcu  N77- 14983  through  N77- 14988 

N77-14983ili  Oapa'tmcnt  of  National  Dofence.  Ottawa  (Ontario) 
CANADIAN  MILITARY  AIR  MATERIEL  REQUIREMENTS 
0 W Qu*ib  /rr  AGAFID  11|h  AQAHD  Ann  Meeting  Fab 
1976  p 1 1 14  (For  piimaiv  (lucumuni  seo  N77  14962  06*01) 
Avail  NTIS  HCA04/MPA01 

Cold  and  snnw  are  but  two  characterihtics  of  Canada  which 
nuiht  ha  accounted  foi  in  stating  rnilitniy  leatjiremenla  Ttie 
nortfiHin  magnetic  pule  is  in  Canada,  and  aurora  borealis  displays 
are  fiequont.  affncting  cornrTiunicatmna  and  navigation  Wlten 
winter's  grip  relaxes,  the  insect  population  amargas  making  life 
barely  livable  without  some  form  of  protection.  Most  of  these 
characderlttlci  must  bo  catered  to  in  stating  requirements  for 
material,  as  they  affect  all  ficete  of  equipment  performance, 
from  aircraft  range  through  special  navigation  requirernants 
through  special  environmantal  protaction  requirements  In  addition 
to  purely  Canadian  conditions,  the  conditions  related  to  operations 
in  Lurope  and  the  material  requirements  art  superimposed. 
Among  these  are  the  extremely  corrualve  atmosphere  which 
proved  particularly  troublesome,  artd  less  tangible  but  equally 
serious  differences  in  the  atresias  due  to  a difference  in  the 
turbulence  regime,  differences  in  bird  ha^irds  end  so  on  As 
some  of  the  forces  are  also  aitigned  to  the  United  Nations  in 
the  Middle  East,  conditions  of  heat,  sand  and  corrosive  atmosphere 
must  also  be  considered  m this  application  of  rjur  equipment  in 
this  environment  Author 


N77>14984iil  Otpartrncni  of  National  Otfance,  Ottawa  (Ontario) 
RESEARCH  AND  DRVELORMINT  IN  SUPPORT  OE 
CANADIAN  MIUTARV  AIR  REQUIREMENTS 

E J Bobyn  tn  AQAHD  11th  AOARO  Ann  Meeting  Feb 
1976  p 16*16  (For  primary  document  eee  N77-14982  06*01) 
Avail.  NTIS  HC  A04/MF  A01 

The  Department  of  National  Oefenee  in  cooparstion  with 
other  government  departments  and  industry  initiated  V/STOL 
aircraft  research  and  development  The  bulk  of  the  research  and 
development  activity  was  direoted  towards  sub-systems, 
acquisition  of  technical  knowledge,  humart  fsctori  in  man/ machine 
interface,  aviomee,  ivstoms  inelysit.  surveillance,  propulsion 
devioss.  landing  gaar,  detection  devices,  navigation  aids,  dati 
processors,  niitenals,  powsr  supplies,  weapon  mooiflcstions,  end 
other  associated  components  Author 


N77'1488B|f  National  Research  Council  of  Canada.  Ottewa 
(Ontario) 

CANADIAN  RESEARCH  AND  DEVELOPMENT  POLICIES 

J 0 Keys  In  aGARO  11th  AGARD  Ann  Meeting  Feb 
1976  p 19*21  (For  primary  duLumunt  see  N77  14982  06*01) 
Avail  NTIS  HCA04/MPA01 

There  is  no  single  science  policy  suitable  for  Canada  Instead. 
It  Is  accepted  that  the  federal  government's  science  policy  is 
the  sum  of  three  distinct  aroes  (1)  policies  for  support  of  actencu. 
(2)  poilcleu  for  application  of  science  and  leohnology;  and  (3) 
science  os  a component  of  public  policy  Author 


N77-14966|(l  Oe  llavilland  Aii<  oft  Co  of  Canada  Ltd.  Ottawa 
(Ontarlol- 

8TOL  DEVELOPMENTS 

J.  P Uffen  In  AGARD  11th  AGARO  Ann  Meeting  Feb 
1976  p 22*41  refs  (l-rjr  primary  document  see  N77-14982 
06*01) 

Avail  NTIS  HC  A04/MF  AOl 

The  chairicleristics  of  STOL  aircraft  which  distinguish  tham 
from  conventional.  CTOL.  aircraft  are  described  Examples  of  the 
way  in  which  STOL  has  evolved  are  given,  with  dlscusiion  of 
the  features  of  the  da  Havilldnd  Dish  7.  Looking  to  the  future. 
developmentB  which  retain  the  short  takeoff  and  landing  capability 
while  extending  the  speed,  payload  and  range  of  STOL  aircraft 
are  desenbad  Thesi)  have  differing  cltaracterlstics,  which  permit 
solection  of  optional  configurations  for  particular  roles.  Author 


N77*14B87/|f  Canadian  Air  1 ransportation  Administration. 
Ottawa 

OVERVIEW  OF  THE  CANADIAN  MINISTRY  OF  TRANS* 
PORT'S  STOL  DEMONSTRATION 

F C Black  In  AGARD  11th  AGARD  Ann  Matting  Fab 
1976  p 42*44  (For  primary  document  see  N77*14982  06*01) 
Avail  NTIS  HC  A04/MF  AOl 

AIRTRAN5IT  Canada  operates  six  modified  Twin  Otter  aircraft 
leased  from  the  Ministry  of  Transport  on  • high  frequency  STOL 
commuter  service  between  Ottawa  and  Montreal  The  aircraft 
are  uperoted  from  convenient  STOLporti.  located  dote  to  the 
central  business  distncls  of  each  city  The  aircraft  and  STOLports 
are  designed  to  permit  scheduled  u>ntrument  operations  using 
steep  gradient  approaches  on  e microwave  scanning  baam  landing 
guidance  system,  the  first  of  itK  kind  in  commercial  service  today. 
In  addition,  each  aircraft  Is  equipped  with  a three  dimenilonel 
area  navigation  lystam  usad  In  conjunction  with  ipiclally 
davelopad  control  piocadurts  parmitting  oparetloni  In  high  dantity 
terminal  araaa  without  aetiya  direction  on  the  pert  of  air  traffic 
control.  Each  airuraft  carries  e data  aoquiaitlon  system  that  records 
information  to  ba  used  as  e date  base  for  the  development  of 
future  STOL  rcgulatione  and  operating  criteria  In  Canada. 
Pesianger  prooaseing  was  straamlined  through  the  use  of 
STOLmoblles  and  abbravlaiad  ticketing  methods.  Reservations 
are  helrJ  up  to  five  minutes  prior  to  departure.  From  the  time  a 
passangar  disembarka  the  aircraft  at  the  Montreal  STOlDort  until 
ha  arrival  In  the  downtown  area  avenges  between  10  and  16 
minuits  Authoi 


N77  149881  Defence  Research  Estibilshment  Valcsrtier 
(Quebec). 

TRANSVERSELY  EXCITED  ATMOSPHERE  (YEA);  COE 
LASER  DEVELOPMENT  AND  APPLICATIONS 

J.  Gilbert  In  AGARD  11th  AGARD  Ann.  Meeting  Feb.  1976 
p 45*57  (For  primary  document  eee  N77>14B62  06*01) 

Avail:  NTIS  HC  A04/MF  AOl 

Military  applications  of  the  TEA>C02  laser  are  considered. 
These  are  of  rwo  main  types;  radar  type  epplloatlons,  end  use 
of  the  later  as  a weapon.  In  radar  wo  are  dealing  with  reletively 
luw  energy  tranimisilon  over  a two  way  path;  In  the  case  of 
the  weapon,  high  energy  la  trenimiuad  over  e one  way  path 
The  fectorn  which  mutt  bo  taken  Into  ecoount  In  asiesslng  the 
feasibility  of  using  a laser  In  a military  syilem  are:  atmoipherlc 
propagation,  target  oherecterlitios,  laser  technology,  detection 
technology  and.  as  lystemt  becoma  more  aophletlcated, 
countermeasures  Author 


N77'16S82  Von  Karnuiii  Inst,  for  Fluid  Dynemics.  Rhode-Saint* 
Geneie  (Belgium) 

COLLECTED  WORKS  OF  THEODORE  VONKARMAN, 
18B2  * 1863 

1975  393  p refs 

Copyright.  Avail  Advisoiy  Group  for  Aerospace  Research  and 
Development,  Pans 

Scluiuific  and  technical  writings  by  Von  Karman,  as  well  as 
those  of  tronuietu  or  historical  significance  were  collected  from 
various  journals  and  proceedings  Five  of  the  papers  reflect  his 
interest  m iniordisciphnerv  studies  concerned  with  magnetofljicJ* 
mocheoics  iinu  aerolhiirmochemistry  Editorial  cornments  are 
presented  ns  introductions  to  uuitain  papers  in  order  to  relate 
the  subject  matter  to  the  body  of  scientific  and  technical  literature 
in  the  four  volumn  tumpilatiun  by  Dr  Hugh  Dryden.  A H. 

N77*1SB84j|f  Advisory  Groupi  foi  Aeroopace  Reseerch  and 
Development.  Pans  (France). 

THE  AGARD  HISTORY.  1962  • 1876 

1976  189  p 

()SBN*92*B35-1206*5)  Avail  NTIS  HC  A09/MF  AOl 

The  evolution  of  AGARD  was  presented  from  the  year  1962 
through  1975  SM 


N77*16S86/)>  Advisory  Group  for  Aerospace  Research  and 
Development.  Runs  (France). 

DIRECTOR'S  ANNUAL  REPORT  TO  THE  NORTH  ATLANTIC 
MILITARY  COMMITTEE.  1976 

Mer  1976  83  p 

Avail.  NTIS  FIC  A05/MF  AOl 

Agord  publications  for  1975  and  abstracts  of  the  publications 
by  panel  or  activity  are  listed  Aerospace  medicine,  avionics, 
electromagnetic  wave  propagation  flight  dynamics,  and  guidance 
and  control  ere  several  of  the  topics  considered  S.M 
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N77-17t«af|t  Adviiory  Group  Tor  Aoroirpacir  Rtatirch  and 
Otvolopmtnt,  Pans  (Francal 

NATIONAL  DELIQATES  BOAAD  MEETINO.  TECHNICAL 
PAEBENTATI0N8  ON  SCIENTIFIC  AND  TECHNOLOCICAL 
FOnECASTINQ 

Juri  1970  31  p In  ENGLISH:  partly  in  FRENCH  Cunt  hald 
at  Paris,  18  Mar  1976 

(ISBN  02-83B-0170  0I  Avail  NTIS  HC  A03/MF  A01 

Thara  ara  Ihrae  papvra  prasantad  on  iciantllic  and  tachnolaai' 
cal  foracaating  delivared  at  lira  Tochnical  Prasantations  Sassion 
uf  the  AQARO  Spring  1976  National  Oalagataa  Board  Masting. 

Authur 


N7S-7024E  Advisory  Group  for  Aarospica  Raaaarch  and 

Davalopmant.  Pans  IFrancal. 

ACARD  HIQHLiaHTS  7B/1,  MARCH  19711 

2 Op 

(AOARD'HIQHLIQHTS'78/11 

Sclantlllc  and  tachnologlcal  davalopmanls  aspaotad  In  tha 
past  10-10  yaara  In  tha  flald  of  fluid  dynamloa  ara  diacuasad.  Com- 
putational fluid  dynamloa,  wind  tunnal  acala  affaoti  and  taating 
taohnlquaa,  and  dasign  of  fual  oonaarvallua  aircraft  ara  conaldarad. 
Special  amphaala  It  given  to  advancamant  In  aamloonduotor  tach- 
nology  and  davalopmant  of  mloraprocaatoit  and  charge  nouplad 
davlcaa  In  relation  to  military  applications  of  such  technology  to 
electronic  warfart  and  ciiatom  design  of  large  acala  Integrated  olr- 
culti  J.M.S. 


N7B-70347  Advisory  Group  for  Aerospace  Raaearch  and  Deval- 
opmani,  Paris  (Franoa). 

ACARD  HIOHLICHTB  7B/2,  BBRTEMBER  1B7B 
Praaanted  at  tha  AQARO  Flight  Mach.  Pannal  / Guidance  and  Con- 
trol Panel  Joint  Symposium  on  tha  Impact  of  Activa  Control 
Tachnol.  on  Airplane  Design,  Paris.  Oct.  1974 

26p 

(AGARDHIQHLIGHT8-7B/2) 

Various  tapaott  of  rasaeroh  and  development  In  aerospaot 
soiances  ara  dlscuttad.  Specific  topics  oonsldarad  Include:  11)  tha 
Impact  of  active  control  technology  on  aircraft  design:  I2)  devel- 
opment of  calculation  mathoda  for  oscillating  wings  In  subsonic 
flow:  (3)  tachnologlcal  and  aconornlo  growth  In  aeronautics  In  re- 
lation to  private  and  governmsnt  lunded  research:  and  (41  tha  use 
of  computer  programs  In  aircraft  dasign.  J.M.S. 
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Includat  amoilviuinici  uf  IiuiIioh.  cornbinatruim.  winga.  lutois. 
and  niiidrul  vurfacua.  and  intart>ul  Mow  in  docta  and 
tuiboniachinary  Foi  lalatad  inluimalion  aaii  alau  3-f  Flwil 
M»chaniL's  unti  HoM  Ttttnsim 


N7B-10003#  Adviaoiy  Group  lot  Aaioapnoa  Rnsiiiiicli  and 

Davalopmaiit.  Puna  IFianciil 

HIN0ELE8B  ROTOnCRAFT  FLIGHT  0VNAMIC8 

Kurt  H Hnhonninaar  (Waatiinglon  Univ  . St  IcitiiKl  .itul  noiiiiit 

A Otiniaton.  ml  (Ainiy  Air  Motiility  P ttrirl  C)  l.ab  . Muflritt  Fluid. 

Calitt  Sap  1974  60  p tela 

(AGARD-AQ  197.  ACAROuytapb' 1971  Avail  NTIS  HC  SS.7& 
Tht  itata  ol  liingelaaa  rotoicialt  taaaarch  anil  dovalopmeiit 
in  tht  NATO  couniritt  aa  ol  1973  la  datcilbml  Thu  acupa  ol 
Ihia  itporl  la  llmltad  Id  IllghI  dynainiiia  aliiaa  innal  ol  tho  hinijtlata 
rotoiciufl  piobitnit  hiva  ucauriod  in  tbit  aiua  the  ipacial  place 
of  the  liingelaaa  totoiciell  wllhln  the  laniily  pi  rolurcialt  la 
oonilderad  Tha  chapter  on  the  hitloiy  ol  hingelaat  rotororalt 
daictibei  the  hlngeleii  rotoi  raaaarch  and  davelopmont  of  tha 
vailout  lotpiciall  itianufanluroie  anil  the  hlnqolata  riitoi  rnaeerch 
at  govtinniaiit  Ithuratniioa  end  iiniveraiiiaa  A hiariiinhyiil  dynamic 
concapta  lioin  iiolatcd  hir.da  dynemica  in  cniniilete  ruloi/lioiiy 
dynaniioa  in  iniinducod  The  ellai.ta  ul  Ihu  bnaii:  lotoi  doaign 
paiametora  on  lliphl  dyninnico  ii'o  liiiiied  and  cartinn  hingolcea 
rotoioiafi  ptobitma  are  liaelad  In  lonia  detail  A tpaclal  ohaplei 
la  davotad  to  lha  alltviatlon  of  hingalasa  loioi  fllght  dyntmloa 
probltmi  by  laadhack  oonlrol  aystania  Analytical  niodailng 
taohnlqiiaa,  malharnatlcal  analyala  tiiuhnlquea  and  model  and 
flight  leatlng  lechniquot  lor  hingoleas  inloicralt  ore  diactitatd 

Author 


N78-1378B||I  Advlaory  Group  tor  Aeroapoct  Raieaich  and 
Davalopmant.  Faria  IFrance). 

V/8TOL  AIRODVNAMICS 

Ool  1974  3BS  p raft  Fartiv  In  ENGLISH  and  partly  In 
FRENCH  Proc.  oftha  Fluid  Oyn  Panel  Symp  , Delft.  Natharlandt. 
24-28  Apt.  1974 

(AQAnO-CP'143l  Avail  NTIS  HCSIOOO 

Tha  prooaadlngt  ef  a confaranoa  on  tha  daiign.  davalopmant. 
and  flight  oharactarlitlci  ol  V/STOL  aircraft  are  praaantad.  Tht 
iubjacta  dlaouttad  Include  tht  following-  (II  powered  high  lift 
eyeltmi.  (2)  mechenlcel  high  lift  lyetami.  13)  |at  lift.  (41  ground 
affect,  end  (SI  eerodynemlc  prediction  methodi  end  eimuletlon 
requlrementi  Eiemplee  of  V/STOL  eircrelt  conllgurelioni  ere 
llluitretad  Spaoillo  pedormenet  peremetere.  actuel  end  predicted, 
are  analyiad  In  graph  form  Numerical  mathoda  tor  datarmtning 
aerodynamic  charaotarlatici  from  wind  tunnel  and  (light  taali 
are  davalopad  For  Individual  titlai.  tea  N78'13796  through 
N76'13821. 

N7B-13796*  Notional  Aaronautici  and  Space  Adminiattaiion 
Amai  Naiaarch  Centtt.  Moffett  Field.  Celif 
V/ITOL  AIRODVPfAMICB:  A REVItW  OP  THI  T8CHN0L- 
OOV 

David  H Hickey  /n  AOARD  V/STOL  Aarodyn.  Ocl.  1974 
13  p rafi  If-'or  availability  ita  N76- 13796  06-0.?) 

CSCL  01C 

An  analyala  of  tha  davalopmant  and  itohnological  appllcatloni 
of  V/STOL  aircraft  li  praaantad  Tha  uia  of  V/STOL  aircraft  to 
ovarcoma  lha  llmltatloni  of  conventional  aircraft  li  dlacuaaad. 
Tha  aapteta  of  v/STOL  aircraft  which  ora  conaidartd  art.  (1) 
economic  panaltlaa  uf  propulilva  lilt.  121  advantagao  of  propulaiva 
lift.  (31  potential  improvamanta  in  V/STOL  alicilft.  (41  tha 
aarodynamlca  of  V/STOL  aircraft,  and  161  propoiala  for  additional 
(eaaaren  in  V/STOL  davalopmant.  Author 

N7B-13797  Do  Havllland  Aircraft  Co  , Ltd . Downiviaw  fOnlarlol 
RI8IARCH  INTO  FOWERtD  HlOH  LIFT  SVlTEMt  FOR 
AIRCRAFT  WITH  TURBOFAN  FROPULBION 

B Eggitaton  In  AQARD  V/STOL  Aarodyn.  Ocl  1974  17  p 
rafi  (For  evollabllily  on  NFS- 13795  06-03) 

Tha  oharactarlitlci  and  appllcatlonii  ol  powarad  high  lift 
lyitama  oultabla  fur  turbolan  powarad  aircraft  are  raviawad. 
Aarodyntmlc  raiaaioh  conducted  on  high  lift  lyitamo  lor  uaa 
with  high  bypait  ratio  turbofin  anginal  are  raportid.  The  ayatamo 
dltcuiiad  Include  11)  michinloal  Papa.  (2)  intirnt)ly  blown  flapa. 
1 3)  Ktarnilly  blown  flapa.  and  I4)  vaotorad  thruat  Tatta  on 


two-dimanalonal  and  thraa-dlmanalonal  modala  war*  conduotad 
and  tha  aerodynamic  characiarlatica  are  applied  to  daaign 
aludlaa  ol  a turbolan  powarad  ihort  takeoff  and  landing  iranaport 
aircraft  Tha  application  of  comoutarliad  thiaa-dimtnalonal 
potantial  flow  mtihod  to  Mil  prtdictlon  lor  a wing  with  intarnally 
blown  flapa  it  daaciibad  Author 

N7B-1378B  Air  Foroa  Flight  Dynamics  Lab.  Wilght-Patlaraon 
AFB.  Ohio 

FREDICTINO  THE  MAXIMUM  LIFT  OF  JET-FLAFFID 
WINQI 

David  J.  Mourliouaa  /n  AQARD  V/STOL  Aarodyn.  Ocl  1974 
9 p rafi  (For  availability  tea  N7E-1379B  06-021 

A mathod  for  predicting  tha  mavimum  lih  of  |at  flap 
conflgurailoni  lo  proiantad  Tho  thrai  pant  of  the  pructii  art 
diooribad.  A thioralical  mpritalon  for  tha  incramint  in  maximum 
lift  due  10  blowing  on  jat-flappad  airfolli  woo  obtained  that  wat 
baaed  on  the  aiiumpDoti  of  a liidlng-adga  itall  For  praollcil 
application  a thraa-dlmanalonal  theory  ii  riquirid.  with  oultabla 
coriiotlono  lor  Unite  aapact  ratio  and  pail  span  llapi  Tha 
aaprasiion  ahowi  agrsamant  with  maiiurad  raaulto  for  pure  lot 
flapa.  Intarnally  bipwn  flapa.  axtarnally  blown  flaps,  and  upper 
surlaoa  blown  flapa  II  was  dstarminad  that  tlia  raiulta  are 
indtpandant  of  tha  actual  praianca  ol  a leading  adgs  stall. 
Indapandant  ol  tha  awaap  angle,  and  applicsbla  lo  aapaci  ratloi 
graatar  than  approximately  three.  Author 


N7B-13799  Air  Force  Flight  Oynamica  Lab..  Wrlght-Fatlarion 
AFB.  Ohio. 

WIND  TUNNEL  INVKBTIOATION  OF  THRU  ROWIRID  LIFT 
BTOL  CONCKFTB 

R.  F.  Oiborn  and  Q.  S Oataa  In  AQARD  V/STOL  Aarodyn. 
Nov  1S74  12  p tala  (For  availability  aaa  N7B137BB  OB-021 
A cnmprthanaiva.  psramattio  wind  tunna'  Inyaaiigallon  ol 
three  ihort  takioll  and  landing  aliorih  concapta  was  oonduotad. 
Tha  Ihraa  STOL  oonflguritlona  wara.  ( 1 1 tha  axtarnally  blown  flap 
(EBF),  121  Intarnally  blown  flap!  IIBFI.  and  13)  tha  maohanicil 
llapAractorad  thruat  IMF/VT).  Wind  lunnal  modal  ehaiaotariatici 
are  ahown  as  wall  ai  tha  datalli  of  lha  high  lift  davloai  laattd 
Tha  affect  ol  angina  localloii  Is  diacuiaed  and  li  shown  to  ba 
tha  dominant  factor  In  EBF  and  MF/VT  powarad  lift  parformanca. 
Wing  awaap  and  lapaot  ratio  alliota  on  llhlng  parformanca  ata 
analyoad  Parfoimanca  in  ground  affect  ii  oovarad  uilng  tha  laot 
data  collaotad.  Inoramantal  changaa  In  tha  lilt.  drag,  and 
pitching  moment  oliaraotarlitlca  raaulting  Item  in-gtound  affect 
operation  are  explained  A companion  ol  tha  aerodynamic 
parformanca  ol  lha  three  powarad  lift  lyitamo  la  included 

Authoi 

N7B-13IOO  Natipital  Aaronauiieil  Eitabliahmant.  Ottawa 
(Ontario)  Low  Spitd  Aarodynimlci  Lab 
THI  BFANWIBB  LIFT  DtBTRIBUTION  AND  TRAILING 
VORTEX  WAKI  DOWNWIND  OF  AN  BXTERNALLV  BLOWN 
JIT  FLAP 

R H WIckano  /n  AQARD  V/STOL  Aarodyn  Oct.  1974  23  p 
tala  (For  availability  lai  N76-137BB  0B-O2I 

The  aerodynamic  chtiactarlxtloo  ol  ixtimally  blown  flipi 
(EBF)  era  praiantad  lor  configuttlloni  of  the  quiii-lwo  dlmin- 
oional  and  rallaction-plana  type  Foica  and  aurlioa  prtisura 
masauramants  have  ahown  that  ilgnlllcanl  lilt  incraminia  can 
ba  taalliad  by  axtarnal  blowing,  and  that  tha  apanwiaa  allaot  ol 
this  mcriaia  extendi  outward  from  tha  nioillo  looillrjn  The 
alfiollvi  ilraam  tuba  dimanolon  of  the  additional  lift  oan  ba  a 
iignillosni  Iraotlon  ol  tha  wing  span.  Downstraam  flow  lurvayo 
have  ahown  that  iht  prsasnea  of  mlxtd  rsgloni  of  propulaiva 
and  vortox  llowo  li  typical  ol  Iht  EBF,  particularly  for  multi- 
engined finite  wing  oonflguritlona.  The  oharaotarlitica  of  wtki 
miiturimanti  downwind  ol  a hall-modal  of  a multl-tngint  aircraft 
of  tha  EBF  type  are  diacrlbad  Author 

N7B- 13101  Royal  Aircraft  Estibllthmant,  Bedford  (England) 
THI  FLOW  ARDUND  A WING  WITH  AN  EXTERNAL  FLOW 
JIT  FUF 

P R Aihill  and  D N Foatai  In  AGARO  V/STOL  Aarodyn 
Ocl  1974  13  p roll  (For  ivillabllily  raa  N76-137BB  06-021 
Tha  main  laaturii  of  the  How  around  a wing  with  an 
axlirnilly  blown  |at  Hap  are  diaouaiad  Maaiuramanii  ware  made, 
under  wInd-on  and  wind-ofr  conditloni,  on  a hall  modal  of  a 
wing-fuitlaga  with  an  Injactor  powarad  naoilla  mounted  under 
tha  wing  Analyala  of  lha  valoolty  dltttlbiitlona  mttiursd  In  tht 
fat  tl  tht  trailing  tdgt  ol  tha  flap  auggaatt  that  tht  turning  and 
tpraadlng  piocaaa  la  lantibly  Indapandant  of  forward  apttd  Tha 
•waepback  olfact  on  lha  ipanwlta  dlilrlbutlon  ol  momentum 
towardt  tha  wing  tip  la  invtatigatad.  It  waa  determined  that  lha 
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•ptnwtH  iJlitrlbutlani  ol  lift  snd  pmiiuri  dog.  darlvtd  ffom 
itMlo  piaiiur*  miiiuramanU  midt  undar  wlnd  on  condltloni, 
axhibit  a pronounnad  nonunlfaimity  in  tha  vicinity  pt  tha  naoalla. 
It  la  itatad  that  tha  |at  flap  affact  on  tha  total  lift  la  tmall. 

Authct 


N7B-tlt02  Canadair.  Ltd  . Montraal  (Quabac). 
INVEBTIQATION  OF  IXTIRNALLV  BLOWN  FLAP  AIRFOILB 
WITH  IBADIMO  1001  DBVICBB  AND  BLOTTIO  FIAFB 

Folia  Mavriplli  and  David  Qilmora  MAGARO  V/STOt.  Aaiodyn. 
Oct  1974  12  p lafa  IFor  availablllly  aaa  N7S'137BS  06-02) 
An  invailigation  wai  conductad  to  provide  Information  on 
tha  aarodynamica  ol  axtarnally  blown  flap  ayatama  and  to  aatabliah 
tha  corraapondonca  of  auch  ayatama.  in  which  tha  flap  la  blown 
by  a |al  of  ciiculai  croaa  aactlon.  with  two  dimanaional  )at  flapa. 
Wind  tunnal  taata  wara  conductad  with  a two  dimanaional  high 
lift  wing  modal  and  a tip  turblna  tan  having  a diamalar-to-wing 
citord  ratio  ol  0.366.  A aaml-amplrioal  two  dimanaional  mathod 
la  alao  praaantad  which  la  an  aatanalon  ol  tha  thaory  for  thin 
multl-alamant  airfolla  and  a nonlinaar  |at  gaomatry  Tha  maaaurad 
data  provldad  uteliil  ampirloal  ralatlonahipa  for  aallmating  tha 
two  dimanaional  C tub  L max  and  C tub  D.  Author 


N7B-11BU  Socltta  Bartin  at  Cla.  Plalair  (Franca). 
FRBBINTATION  OF  AIRODYNAMIC  AND  ACOUBTtC 
RBBULTB  OF  OUAUFIOATtON  TIBTB  ON  THB  ALADtN  2 
OONCIFT  ^RIBBNTAriQN  DF.B  NIBULTA1B  ABRODV- 
NAMIQUBB  BT  ACOUBTIQUBB  DIB  IIBAtB  01  QUAUFt- 
CATION  OU  CONCIPT  AUDIN  2| 

Maurica  Colltrd,  Qauda  Doyolta,  and  Max  Sagnar  In  AQARD 
V/STOL  Aaiodyn.  Oct.  1fl74  12  p lalt  In  FRENCH  (For 

availability  aaa  N76-137B6  06-021 

Wind  tunnal  taata  wait  conductad  ol  a acala  modal  ol  tha 
Aladin  2 aircraft.  The  propulalon  ayatam  configuration  it  daaorlbad 
and  tha  air  flow  oautad  by  |at  ajactlon  la  analyitd.  Thtaa 
dimanaional  flow  tiudlat  In  tha  vicinity  ol  tha  angina  Inatallalion 
ware  made.  DIagrama  ol  tha  leading  and  trailing  adgt  flapa  are 
provldad.  Grapha  aia  davalopad  to  ahow  tha  aarodyntmlo 
parformanoa  under  oonditlona  ol  vtrloua  alrtpaad  and  flap 
daflaction.  Author 


N7B>t3B04  Oflloa  National  d'Eludai  at  da  Rachorchaa 
Aaroapallaiaa.  Farit  (Franca). 

THIONBTtCAL  AND  IXPBNIMBNTAL  BTUDY  OF  BOUND- 
ARY LAYBR  CONTROL  BY  BLOWINO  AT  THB  KNII  OF  A 
FUP 

Barnard  Monnarla  and  Guy  Loyal  /n  AQARD  V/STOL  Aarodyn 
Oct  1974  20  p raft  In  FRENCH.  ENGLISH  tummary  IFor 
availability  aaa  N76' 13796  06-02) 

An  invaatlgatlori  ol  IIN  augmanlatlon  by  boundary  Ityar 
blowing  wat  conductad.  Tha  tael  aquipmant  oonaittad  ol  a largo 
acala  mounting  (or  tha  ttudy  ol  two  dimanaional  boundary  layara. 
Tfta  taata  wara  conducted  In  a low  apatd  wind  tunnal  throe 
matara  In  dlamatar  Tha  axparlmantal  raaulti  obtained  by  probing 
tha  lot-boundary  Ityar  mixing  lona  ara  praaantad.  Tha  raaulta 
are  compared  with  computatlona  uaing  a turbulanca  modal  bated 
on  tha  Naa-Kovaiinay  equation  for  the  vlacoalty  coafliclant. 

Author 

N7B-1M0B*  National  Aaronautlci  and  Space  Admlnlatratlon 
Amat  Raaatich  Canter.  Moffett  Field.  Calll 

ABRODYNAMiCB  OF  JBT  FLAP  AND  ROTATINQ  CYLINDER 
FLAP  BTOL  CONCEPTS 

Woodrow  L Cook.  David  M Hiokay.  and  Hanray  C.  Quigley  In 
AQARD  V/STOL  Aarodyn  Oct.  1974  6 p rail  IFor  availability 
aaa  N7B- 13796  06-021 
C8CL  01 C 

Tha  ttrodynamic  affactlvanaii  ol  varlout  propulalvt  lift 
conoaptt  to  provide  lor  tha  low  tpaad  parformanoa  and  control 
raquirtd  lor  afiort  takaoff  and  landing  aircraft  It  ditcuitad  Tha 
Importance  ol  the  Intarralatlonihip  batwaan  tha  propuliion  ayitam 
and  aerodynamic  componantt  ol  tha  aircraft  la  atiaaaod  Tha 
ralatlva  affactivanata  ol  different  lift  ccncapti  waa  evaluated 
through  atatlc  and  wind  tunnal  taata  of  varluua  atrodyntmir 
modtia  and  propulaion  componanta.  almulatloni  of  atreraft.  and 
In  aoma  cttai.  Illghl  tatting  ol  itaatrch  aircraft  Incorporating 
tha  conoaptt  under  ttudy.  Rttuitt  ol  large  acala  taata  of  liN 
augmentation  devlcaa  ara  praaantad  The  raaullt  ol  flight  taata 
ol  STOL  rataaroh  aircraft  with  augmented  jet  flapa  and  rottllnu 
nylindar  flaps  are  praaantad  to  ahow  tha  ttaapar  approach  Illghl 
patha  at  low  forward  tpaadt  Author 


N7B-13B06  Avlona  Marcel  Daaaauli-Braguat  Aviation.  Saint- 
(2oud  (Franca) 

FROORBBB  REPORT  ON  MECHANICAL  FLAFB 

P.  Farrier  and  M.  Lavanant  In  AOARD  V/STOL  Aarodyn  Oct 
1974  16  p raft  In  FRENCH.  ENGLISH  aummary  (For  availability 
aaa  N76- 13796  06-02) 

Tha  davalopmant  ol  wing  lift  augmentation  lor  abort  ttkaoH 
aircraft  la  ditcutaad  Tha  problama  ataoclatad  with  powered  lift 
created  Interaat  in  daalgnlng  mechanical  high  lift  davicat  capable 
of  lift  coefficient  greater  than  4 To  obtain  auch  a coafliclant. 
computarliad  taclinlquaa  wara  used.  A wing  with  powerful 
mechanical  high  lift  davlcaa  waa  daalgnad  with  a combined  use 
of  thaoratlcal  aerodynamic  mathoda  and  axparlenca  gained  in 
developing  tha  advanced  rrachanical  ayatama  Comparlaona 
batwaan  aatlmatad  and  teat  raaulta  ara  provided  Author 

N7B-I1B0T  Oautaoha  Forachunga-  und  Varauohaanaialt  fuar 
Luft-  und  Raumlahrt.  Goettingen  (Waal  Germany). 

A METHOD  FOR  PREDICTION  OF  UFT  FOR  MULTI- 
ILBMINT  AIRFOIL  BYBTBMB  WITH  BIPARATION 
K.  Jacob  and  0.  Stalnbach  /n  AOARD  V/STOL  Aarodyn  Oct. 
1B74  IS  p rafa  (For  ayallablllty  aaa  N76-13798  06-02) 

A numarlca)  procedure  la  praaantad  lor  antlyxing  tha 
performance  of  high  lift  davlcaa  auch  aa  leading  edge  alati  and 
alottad  flapa.  Tha  mathod  alio  makai  II  poaalbla  to  predict  prauura 
dlatrlbutlona  and  lift  lor  many  arbitrary  airfoil  comblnatlona  in 
Inorimpraiaibla  flow.  Tha  mathod  cohaldart  tha  boundary  layer 
dliplacamant  affect  and  allowi  for  rear  laparatlon  with  a dead 
air  region  Tha  maximum  lilt  can  ba  predicted  on  tha  baala  ol 
tha  geometry  ol  tha  lyitam  and  lha  Rtynoldi  numbar  ol  tha 
flow  Tho  mathod  hai  baan  programmed  In  FORTRAN  for  the 
IBM  360-66  eompular  and  haa  baan  applied  to  aavarsi  airfoil 
comblnatloni.  Olagtami  of  tha  flow  charactarlitloa  of  tha  airfolla 
under  varying  uonditloni  are  provldad.  Tha  mathamatical  modala 
which  lupport  lha  thaoratlcal  iipaoti  ara  davalopad.  Author 


N7B-13B0B  Aeronautical  Raatarch  Inat.  of  Swadait.  Stockholm. 

■XFIRIMENTAL  HlOH  LIFT  OFTIMIZATION  OF  MULTIPLE 
ELBMINT  AIRFOILB 

Bloarn  L 0.  LJungilroam  In  AOARD  V/STOL  Aarodyn.  Oct. 
1974  IB  p raft  (For  availability  aaa  N7B-1379B  08-021 
Tha  application  ol  two  dimanaional  tailing  and  two  dlman- 
elonal  wind  tunnel  taohniquia  lor  axparlmantal  high  lilt  InvaitlBa- 
tloni  la  dlicuitad  Tha  taata  conduoiid  on  geomatrioal  varlatlona 
ol  double  and  triple  iloliad  maohanical  flapa  are  daaorlbad.  It  la 
ihown  that  an  optimum  alal  poiltlon  corraapenda  to  a flow 
with  lalatlvaly  little  Intiraotlon  batwaan  tha  alat  wake  and  tha 
main  wing  and  flap  boundary  layara.  Similar  rtaulti  were  alto 
obtained  lor  tha  trailing  edge,  where  It  It  found  that  tha 
dlffaient  vliooui  layara  should  ba  kept  aiientlally  aaparalad  from 
each  othir.  Tha  Intarralitlonahip  batwaan  lha  flow  over  tha 
laadlng-adga  aliti  and  that  over  the  traillng-adgi  flapa  ii  anilyiad 
Tha  calculation  malhods  ooniial  ol  a polanllal  How  mathod  and 
a mathod  In  which  lha  boundary  layer  affacta  are  ocnildatid 

Author 

N76-19B0S  Britiih  Columbia  Univ.  Vancouver 

THE  AERODYNAMICS  OF  TWO-DIMENSIONAL  AIRFOILB 

WITH  BFOILERB 

0 V Parkinion.  0 P.  Brown,  and  T Jandall  MAGARO  V/STOL 
Aarodyn.  Oct.  1974  10  p rail  Sponsored  by  Oalanca  Rat. 
Board  of  Canada  IFisr  availability  itt  N76' 13796  06-02) 

The  davalopmant  ol  thrat  incompraialbla  potantlal  flow 
rneihoda  lor  two  dimanaional  airfolla  with  uppai  aurfaca  apollari 
la  diaouaaad  A llniailiad  Irta  alrtim  thaory  la  uaad  to  predial 
lha  ataady  and  tranilant  lift  on  thin,  ilngla-alamani  airfolla  ol 
arbitrary  incldanca.  camber,  and  thicknaai.  with  apollars  of  arbitrary 
poalllon.  haight.  and  Inclination.  Thaorlea  for  datormlnlng  tha 
praiaura  diairlbution  on  thick  airfolla  ara  reported.  Wind  tunnal 
niaaauramanla  ol  alaady  and  tranilant  lilt  and  piaaiuri  dlitrlbutlon 
hava  baan  made  uaing  two  dllfarant  airfoil  prolllaa  with  lavaril 
dllfarant  apoilai  iliai.  poaltlona,  and  Incllnitloni  Author 

N7l-139t0  Polllacnico  dl  Milano  lltilv)  Inatltuto  dl  Ingagnarla 
Aaroipailala 

THI  EFFECT  OF  VORTEX  OENIRATORB  ON  THE  DEVELOP- 
MENT OF  A BOUNDARY  UYBR 

SargiD  DaPonta  ond  Arturo  Baron  In  AQARD  V/STOL  Aarodyn. 
Oct.  1974  6 p rafa  (For  availablllly  aa«  N75- 13796  08-021 
Tha  davalopmant  of  computai  lachniquai  for  piidloting  tha 
larodvnamic  charaotarlatlca  ol  an  airfoil  In  tha  proiinci  ol  vortax 
ganaratora  la  diaouaaad.  An  axparlmantal  program  to  Invaallgata 
lha  lurbulani  airuotura  of  tha  vortax  waa  conductad  It  wax 
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dalirminad  that  lha  vortioltv  piolllaa  aia  vary  aimilat  to  Ihoia 
characlatiiing  the  viacoui  aaae.  although  the  voitax  was  turbulent 
A model  ol  vatias  boundaty  layer  interaction  was  constructed 
The  modal  ii  the  basis  ol  many  conclusions  about  the  application 
of  vortas  genu’alois  as  a means  ol  boundary  layer  control. 

Author 

N7S>13811  Veriiinigte  riugtechnischa  Warka-Fokker  0 m.b.H  , 
Bremen  (West  Oeimaiiyl 

JET  LIFT  FROBLEMt  OF  V/6T0L  AIRCRAFT 
J Bsichs  In  AQAnO  V/STOL  Aarodyn  Oct  IB74  18  p 
rail  (For  availability  see  N7E  13705  05  021 

Tha  alfect  ol  |el  lilt  intarloronce  on  the  dasiyn  ul  |ot-suppor1ad 
V /STOL  Biicrelt  Ik  dincussad  Tha  basic  Itow  problems  which 
are  assumad  to  ha  valid  lor  all  types  ol  V/STOL  alioralt  are 
analysed  Tha  oparatlonal  aspacti  ol  military  V/STOL  alroralt 
era  asaminad.  Tha  spaolllc  problems  ol  V/STOL  operation  Involving 
transition  fllglit.  pitoh  control  anil  stability,  latsial/dlisollon.  control 
and  itiblllty.  hovaiing  night,  nnd  raolrculation  ol  the  |«t  exhaust 
are  praaantad  Author 


N78-1M1E  Varalnlgts  Flugteiihhlscha  Waika-Fukkar  Q.m  b H.. 
Bisman  IWast  Oarmanyl 

•IDHLIF  IN  VTOL-TRANIITION  FLIQIITi  A CRITICAL 
FLIOHT  CONDITION  AND  IT!  FREOICTION  IN  SIMPLE 
WIND  TUNNIL  TESTS 

B.  Ewald  In  AOARO  V/STOL  Aarodyn  Oct  1874  13  p 

rah  (For  avallahlllty  sea  N76.137BS  06  021 

Wind  tunnel  taste  waia  oonduotad  to  analyse  the  parformanna 
ol  lha  VAK  IBI  B VTOL  alroralt  during  transition  lllghl.  r.a 
prooaduraa  lot  cnndiinllng  the  wind  tunnel  lasts  are  explained 
It  was  dalarmlnad  that  the  latin  ol  |al  inumenlum  and  Ireu 
stream  momanlum  la  lha  most  impartsnl  soalliig  parameter  lui 
Ilia  InRuanca  ol  lha  |sl  uii  tha  axtainal  How  Hold.  Tha  results  of 
lha  wind  tunnel  lasts  are  compared  with  lllght  test  results  to 
daiaramlna  tha  extant  ol  agiaaniant.  Based  on  tha  wind  tunnel 
lasts,  davalopmsnl  ol  lha  alroralt  Hulomallo  altitude  oontrul  system 
and  a sysla  m lor  pilot  training  in  lha  lllght  simulator  was 
Gomplaiad.  Author 

N7B-13W1I  National  Asrospaoe  Lab . Amatardani  (NalharlandsI 
A METHDD  FOR  THE  CALCULATION  OF  THE  FLOW  FIELD 
INDUCED  BY  A JET  EXHAUETINQ  FERFENOICULAR  LV 
INTO  A CROSS  FLOW 

H.  Snal  In  AOARD  V/STOL  Aarodyn.  Ooi.  1B74  IB  p rsis 
(For  awallablllty  sea  N78-1378y  OB-02) 

A description  Is  given  ol  a method  lor  Ilia  oaloulalion  ol 
tha  potantlil  Ilow  llald  arlalng  Irom  tha  Iniaraollon  ol  a turbulent 
lot  with  a urillorm  Iraa  stream.  Tha  method  it  applied  to  the 
oasa  ol  a |al  muving  parpandicularly  into  a urosa  flow  Tha 
modal  aaaumas  >ha  jet  to  entrain  Iraa  stream  mass  together 
with  Its  Iras  stream  momanlum.  The  decay  ol  axial  valoally  In 
lha  |at  IS  used  at  empirical  input  Tha  geometry  ol  lha  |al  turfaca 
and  |at  antralninant  lorlow  hum  tha  modal  A sat  ol  quadratic 
aquations,  dascrlblng  mats  and  momanlum  translar  Irorn  tha 
sxtsrlor  flow  to  tha  |al.  oonilitani  witli  nquatirrns  used  liir  tha 
|at  modal,  yields  tha  normal  valoclly  dlttilhullonx  and  tha  spurca 
slrangtha  ol  tha  turfaca  panalt  Author 

N7B'1U14  Air  Force  Flight  Uynamlcs  Lab.  Wiight-Psttcraon 
AFB.  Ohio.  Protolypa  DIv 

DESIGN  AND  TEST  OF  EJECTOR  THRUST  AUQMSNTA 
TION  CONFIGURATIONS 

8.  L.  Brown  and  R.  0 Murphy  In  AQARD  V/8T0L  Aarodyn 
Ool.  1B74  12  p ralsIFor  avsllabllllv  saa  N7B-t378B  06-02I 
Tha  applluation  ol  hyparmlxlng  primary  ln|actiuri  nottle  dvvicat 
lor  oparatlonal  vartloal  takaoH  alruralt  It  dltcussud  Preliminary 
design  studies  have  tiasn  directed  lowurd  subtonlo  iind  supersonic 
VTOL  close  air  support  llghtart  In  iddillon  to  demonstrating 
lha  laasiblllly  ol  tha  a|aolnr  thrust  angmaritatlon  lEVAI.  tpaolal 
pioblomt  In  the  areas  ol  angina  oycln  charactaristlcs.  Internal 
aarodynamica.  and  eitamal  dynamlce  ware  investigated  Two- 
dimansloiisl  wind  tunnel  taxis  wsia  conduotsd  to  snalyia  ths 
axtsmtl  ssrodynsmic  problarn  aisss  0ns  Iasi  Invsstlgatas  ths 
verticil  flight  mods  .md  iho  iithar  tsst  invastlgslus  the  Irsnsllion 
flight  mode  Author 

NTB-ISaiB  Ruhi  Unlv  , Bochum  (West  Oarmanyl 

GROUND  BFFICr  ON  AIRFOILS  WITH  FLAFB  OR  JET 

FUFS 

K Otrstan.  R Loahr.  and  E Baasa  In  AOAHD  V/STOL  Aarodyn. 
Oct.  IB74  12  p rail  IFnt  availability  sea  N76  137BB  aB.02l 
The  two'dlmenslonal  incomproiilbla  Ilow  pnal  airfoils  with 


lisps  or  |at  Haps  near  tha  ground  is  invesiiqnied  The  Inviscid 
flow  IS  cslculated  by  potanilal  Ihnory  molhtids  It  it  shown  Ihst 
the  nnnllnesi  ellacls  due  to  leiga  angles  ol  atlaak  and  Hep 
angles  bacnint  Incraasinuly  important  aa  airloils  approach  tha 
ground  For  airloils  with  |al  Hspi.  wind  tunnal  lasts.  Including 
ground  tlinulatlon.  have  baan  carried  out.  Tha  theoraticsl  ruaulti 
ate  comparad  with  axparlmants  and  with  llnaar  theory  Author 

N7a-13B16*  Natiunal  Atroniiutict  and  Space  Administration 
Amaa  Raiairch  Cantar.  Moltalt  Field.  Calll 

MEABURBMENT  OF  TILT  ROTOR  VTOL  ROTOR  WAKE- 
AIRFRAME  GROUND  AERODYNAMIC  INTERFERENCE  FOR 
APPLICATION  TO  REAL  TIME  FLIOHT  BIMUIATION 
Troy  M Oallay  (Bell  Hallcoptar  Co.,  Ft  Worth,  Tax  i and  Mamn 

0 Mhital  In  AGARD  V/STOL  Aarodyn  Oct  1B74  12  p 

rale  (For  avallabHily  ia«  N7B-137BB  OB-021 
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Tha  hover  and  low  spaad  rotnr  waki.altirama-ground 
aarrxlynamic  oharactarietloialtheXV-IB  tilt  rotor  risaarch  eirorah 
warp  determined  In  wind  tunnal  teats  ol  a scola  modal  Raauiis 

01  the  wind  tunnel  testa  ware  applied  to  real  High*  lima  tlmulailun. 
The  principal  llndlngt  ol  tha  wind  tunnal  taste  are  aummarliab 
Tha  sllaci  ol  aaiodynamlo  Intorlaiance  on  lha  handling  qualities 
ol  tha  alroialt  It  antlyiad  It  was  dalarmlnad  that  aaiodynamio 
Inlarlarunoa  aHoola  are  ilgnilloint  In  hover  and  at  low  tpaads, 
with  the  InHutnca  being  more  pronounoad  in  ground  allaot  than 
out  ol  It  At  tirspaedt  above  80  kncts,  aerodynamic  Intarlaranca 
tioat  not  have  a signlllcant  afisel  on  handling  chaiictailsllua. 

Author 

N7B-1M1T  Air  Force  Flight  Dynamlce  Lab..  Wright  Fattarson 
AFB,  Ohio.  Flight  Control  DIv 

US  AIR  FORCE  V/BTOL  AIRCRAFT  AERODYNAMIC 
FHBOICTION  METHODS 

Henry  W.  Woolard  In  AQARD  V/STOL  Aarodyn.  Ool  1B74 
14  p roll  IFor  availability  ate  N7B-137BB  0B-O2) 

Analyllotl  mathodt  lor  tha  prediction  ol  tha  aarodyntmlo 
charactatlatioa  ol  V/STOL  alraralt  ala  lavlawad.  Tha  aerodynamic 
oharaotatiillci  of  thort  taktoff  aircraft  are  dlicuaaad  with  tmphtsle 
on  high  HR  lyslams  uaing  InlarnallV'blown  llapt.  undei  the. wing 
eklernellv-IMown  flapi.  and  mechanioal  llitps  combined  with  tliruil 
vaotorlng.  Tht  powai. Induced  aarodynanilcs  el  lin  iol,  llR  Isn, 
and  vacloiad  thrust  V/STOL  aliciafl  optraling  in  hover  and 
Ittnillion  lllghl  ragimet  are  examined  Emphaiit  It  pltoad  on 
dasorlblng  aalaotad  methods  thel  ampioy  lationil  snalytlesl 
modeling  ol  tha  laal  aerodynamics  In  aon|umitlon  with  amplrlcal 
modllloailoni  ai  raquired  Author 


N7E‘1UTS  Ournlar.Byatam  Q.mb.H.  I'nadrlohshafen  (Wait 
Qarmanyl. 

FRIDICTION  OF  AERODYNAMIC  INTERFERENCE  EFFECTS 
WITH  JIT-LIFT  AND  FAN-LIFT  VTOL  AIRCRAFT 
Dialer  Walla  In  AQAHD  V/STOL  Aarodyn  Oct  1B74  8 n 
tall  (For  availability  saa  N7B.  13786  0B-O2I 

A guldt-llna  lor  a rough  tttimttlon  of  tha  let  Induced  lift 
losses  ol  VTOL  aircraft  conliguratlons  with  lal  lilt  and  fan  lilt 
anginas  hpvanng  In  snd  out  ol  ground  allaci  It  Draaantad.  Tht 
nature  and  magnitude  ol  the  aarodyntmlo  let  intarlaranca  allacit 
It  found  empirically  by  dlrnansional  antlysis  nl  tha  How  llsld 
and  by  maaturamonts.  Jet  Induced  lilt  lattas  and  pitching 
momanti  with  lorwatd  spaadi  are  dliouxsad  on  tha  batia  ol 
wind  tunnal  maaauiamanii  Author 


N7B-11B1B  British  AIrcrsIt  Corp..  London  lEnglsnd).  Mllllsry 
Aircraft  DIv. 

A RIVIEW  or  THE  UFTINO  CHARACTIRISTICB  OF  SOME 
JIT  UFT  V/BTOL  CONFIGURATIONS 

P.  Q Knott  and  J.  J.  Hargraavts  In  AOARD  V/$TOL  Aarodyn. 
Ool.  1874  12  p rale  IFor  •vailablHiy  tea  N7B-137SB  OB-021 
Changei  to  tha  wing  lilt  that  occur  ta  a raault  of  the 
interaction  baiwetn  the  lifting  lot  afflux  and  the  free  atratm  are 
ditouttad.  Attempts  to  davalop  amplrloal  niodals  lor  predicting 
lha  aarodyntmlo  oharaolarlttlct  are  deacribed.  Data  correlation 
attampla  art  dltoussad  with  raapeot  to  a curve  fitting  axarciaa 
using  dsla  Irom  lasts  on  s finite  wing  with  |at  aba  and  position 
at  varlablat.  and  a method  which  approximatta  lha  lift  to 
Ihruat  coafficlani  relationship  linearly  It  la  stated  that  the  locetlon 
ol  the  lift  (els  le  one  ol  tha  moet  lurdamantal  psramotaia  and 
text  rasulte  xra  prosantod  to  ehnw  aoma  of  tha  lift  trends.  Results 
from  tests  oonduotad  In  ground  allaci  In  both  hover  and  forward 
spaed  are  dlaouastd.  Author 
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N7t-13l20*  Nttionil  Aiienautiui  ind  Spic*  Adrninlittitlon 
Amn  Rtitatch  Cantar.  Moffatt  Plaid.  Calil 

RIQUIMMtNT  ROR  •IMULATION  IN  V/RTOl  RISIARCH 
AIRCRAFT  RROORAMR 

Hatvay  C.  Qulglay  and  Cuit  A HolihduHt  In  AQARD  V/STOL 
Aaiodyn.  Oct  1974  H p rata  IFor  avalliblllty  i^aa  N7B-I3798 
OB-021 
CSCL  OIC 

Tha  apDiicaiion  ol  (lifllit  aimulalion  to  aitctah  daaigii  and 
davBlopiTtarti  is  diacuiaad  The  ganatel  stagae  of  aiictafl 
davalopmani  are  dafinail  Tha  application  of  flight  eimulation  to 
tha  following  prolenia  la  ropoitad  111  the  davalopntem  and  flight 
raiaaroh  of  tha  Augmented  Jet  Flap  STOL  laaaaich  aiiciafl  and 
121  daaign  ttudiot  of  advanced  VTOL  leaearch  aiicraft  It  it  atated 
that  tha  simulation  projacta  piovad  significant  in  helping 
uatabliah  cntarit  foi  tha  aiioiaft  daaign  and  in  facilitating  tha 
atudy  of  pioblamt  aaaociatad  with  naw  flight  piofllaa.  naw  mathoda 
of  control,  and  ipaclal  amargency  condillona  Author 

N7B-13I21  Kingtion  Polytechnic.  Kingalon  Upon-Thamaa 
(England) 

A LITftRATURI  BURVIV  ON  JITS  IN  CROSSFLOW 
E.  C P Ranaom  and  P.  M Wood  In  AQARD  V/STOL  Aarodyn 
Oct.  1874  7 p raft  (For  avalltblllty  laa  N7B.1379B  0B'O2) 

The  important  faaturat  of  a lltaratura  aunray  on  lha  Intarfat' 
anca  affacta  of  lata  In  Croat  flow  are  outlined  Tha  catalog  Hats 
the  raporta  ravlawad  and  contains  a tabulation  of  data  In  terms 
of  tha  Indapandant  varitblat,  dependant  vanablat.  and  tatl 
taohnlquaa  Tna  axparimantal  work  lu  oonaldarad  with  ratpact  to 
tha  fullowlng:  ID  tha  fluid  and  gtomatrical  propartlat  ol  the  |at 
and  Croat  flow  and  121  tha  gaomatiical  arrangement'  of  tha 
aarodynnmic  alamanta  Author 


N7B>222S0(|I  Advitory  Qroup  Ini  Aertinpaun  Ri'hCHrch  and 

Davalopmani.  Pant  (Freiicnl 

AIRCRAFT  STALLINO  AND  SUFFETINO 

Fab  1S7E  IBB  p raft  In  ENQLISH.  partly  in  FRENCH 

(AQARO'LS-741  Avail  NTIS  HCS6  2.fi 

Laoturaa  on  thn  tubiucl  of  aiicraft  stalling  and  UuHeiing  are 
pratantad  The  tr.opa  of  tha  pratantatinnt  iiivulvat  raiiani 
davalopmanta  m the  undmsianding  of  tha  fluid  dyiianiict  ol 
aerodynamic  sItllliK)  and  liiillating.  the  dynamic  rasponao  ol  tha 
aiicraft.  and  techniques  loi  bufict  prediction,  wnli  cuncKteratinn 
of  lha  implicaliuiia  lor  aircraft  datigri  lor  individual  titles,  tee 
N7S'222ai  through  N76  22387 


N7B'222I1  Royiil  Airurall  Lsiabliahmant  Hadfoid  IFtipiniiill 

AIRCRAFT  STALLINO  AND  BUFFETING:  INTRODUCTION 
AND  OVIRVIIW 

r.  R Tayinr  in  AGARU  Aircraft  Slalling  end  Bullating  Fab 
1976  IB  p raft  IFor  availability  see  N76  2228(1  14  021 
The  phenomena  ol  aircraft  stalling  end  buffeting  uia  ana 
lyrad  with  roapaci  to  tha  udiuanca  aaaitad  hy  various  eerudynatnic 
configutationa  Variaiiona  ol  tha  lift  coafticieni  ot  c wing  with 
changes  m angle  of  inoidenue  and  Mach  numbar  Hto  uatinunad 
to  show  tha  ellaot  un  tha  ttallmg  cheractenstius  Aaiodynaiiiic 
dasigna  which  provide  a unitorin  piaeeure  dtatiibutlnn  aa  a method 
for  delaying  tha  onaat  of  aarodynamlo  ttall  are  daicribad  Block 
diagrams  eta  davaloped  to  show  lha  ralationihlpa  of  aerodynamic 
forcaa  and  aerodynamic  affacts  for  structural  buffeting  and 
rigid-body  dynamloa  Tha  llmitatloni  impoltd  on  aircraft  maiiauvar- 
ability  by  tha  onset  ol  aarodynamlo  ttall  art  taplaintd.  Author 

N7B-222I2  Douglai  Aircraft  Co , Inc..  Long  Boach.  Calif. 
REMARKS  ON  FLUID  DYNAMICS  OF  THI  STALL 

A.  M 0 Smith  In  AQARD  Aircraft  Stalling  and  Buffeting 
Fab.  197B  33  p rail  (For  availability  aaa  N76-22280  14'02l 
An  tnilyili  ol  atrodynamic  stalling  baaed  on  fluid  machanics 
phenomena  Is  prasantad  Emphaali  It  placed  on  tha  flow 
aaparatlon  which  occura  during  a stall  and  flow  photographa  of 
luoh  avantt  are  provided  Llmlta  to  prattura  rlia  for  both  laminar 
and  turbulent  llowt  are  glvan.  ai  wall  as  Ihsli  ganeral  Ihaory. 
Tha  alfaoit  ol  Raynoldt  numbai.  Mach  numbar.  and  airfoil  ahapa 
on  flow  aaparatlon  are  taamlnad.  Oiagrama  of  tha  conditions 
SKlttlng  In  full  aircraft  stall  and  buffeting  procaaa  are  davaloped. 
Tha  problem  ol  calculating  flows  with  aiparatlon  la  dlacustsd. 

Author 

N7B-322B3  Boeing  Co  . Baattli.  Waih 

PRIDiCTION  AND  ANALYSIS  OF  THS  LOW  BFISD  STALL 

CHARACTIRIBTICB  OF  THi  SOBINQ  747 


William  McIntosh  and  John  K WIinprtai  In  AGARO  Aircraft 
Stalling  and  Bufftling  Fab.  1B7B  21  p (For  availability  aaa 
N7B  222BO  14  021 

Wind  tunnel  taata  lor  sitlmatlng  tha  atlH  ipsad  of  the 
Baaing  747  aircraft  wars  conducted  Tha  test  tasiilta  wars 
adluatad  to  lull  lotls  flight  viluai  using  corralatlon  lactora 
davaloped  from  other  transport  aircraft  dstigna.  Flight  raaulli 
ahowad  a rstsonabla  degree  of  tuocssi  in  pradicting  ttall  spasds. 
A furthar  analyila  wil  made  to  ihow  tha  alfaott  ul  aaroalasnc 
and  alrplina  dynimlci  in  acouratsly  pradloling  aerodynamic 
itatl.  Author 

N7B'222S4  Dllica  National  d'Etudat  at  da  Racharchts 
Aaroapatlalai.  Pans  IFranoa) 

FLOW  BERAHATION  AND  AERODYNAMIC  EXCITATION  AT 
TRANSONIC  SPEEDS 

B.  Monnarla  in  AOARO  Aircraft  Stalling  and  Buffeting  Fab 
IB7B  14  p raft  In  FRENCH:  ENGLISH  aummiiv  IFor  availability 
tat  N7fi-222S0  14-02) 

Tha  affacta  that  the  birth  and  growth  of  aaparatad  flow 
iraii  on  an  latotpaoa  vahlela  turftca  have  on  aarodynamlo 
itilling  and  bufftling  era  ditciiisad  Tha  ttptraltd  flow  aiaas 
art  dtfinad  at  those  pointt  ol  turbulent  flow  which  produce 
high  Itvai  praiauta  fluctuitloni  and  aacitt  tha  vahicIa  siiuctuia 
Tha  inlluanca  ol  iirong  poaltlvt  praiturt  gridlanta  In  tlia  iranionic 
rtgimt  li  analyiad  Tha  computation  ol  buffeting  Inttnilty  It 
tnalyiad  with  ratpsol  to  tha  chiraotarlalica  of  tha  unsteady 
praiiuia  field  Authdt 


NTS-U2S6  Royal  Aircraft  Eiiabllahmant.  Bedford  lEnylendl. 

AIRCRAFT  DYNAMIC  RSBPONBI  ASSOCIATED  WITH 
FLUCTUATINO  FLOW  FIBLDt 

J 0 Jontt  In  AQARD  Altcrift  Slilling  and  Bufftling  Ftb 
1B7B  IB  p raft  IFor  availability  tea  N7B.222B0  14-02)  . 

Tha  )nliract)oni  of  flucluitlng  flow  fla)di  tnd  iht  dynamlo 
ratponia  ol  alroraR  tlruolurai  whioh  rtiulti  In  bufftling  an 
ditouatad.  A bialo  fattura  of  lha  dynamic  tnalyili  ol  buHatIng 
It  lha  oloiad-loop  Iniaitotloii  btiwttn  Iht  lluolutting  fluid  motion 
and  tha  motion  ol  lha  wing  turfaoa.  Tha  problem  ol  futmultling 
an  appropr.att  thtoraliotl  modal  lor  ttiuciural  buHatIng  la 
diteuiatd,  together  with  tha  tnalogoui  situation  involving  rtaponia 
In  rigid-body  modii,  including  the  oiolllatoiy  motion  known  at 
wlng-rucklng  Author 


N7B‘222H  British  Alrortft  C^rp..  Wirtun  (England).  Aarody- 
namloi  Dtpt. 

PRE-STALL  BIHAVIOR  OF  COMBAT  AIRCRAFT 

D.  E.  Shaw  In  AQARD  Aircraft  Slilling  and  Bufftling  Fab 
)97B  18  p rail  (For  ivilltblllly  aaa  N76-22280  14-02) 

High  Incldanca,  pra-slill  bahavlor  ol  combat  aircraft  la 
dlicuiiad  In  terms  of  fluid  flow  oharaclarlitlot  and  lha  corre- 
sponding flight  dynamlo  phanomvni.  Emphasli  is  placed  on  tha 
aarodynamlo  phanomana  which  are  defined  ta  wing-rock  Tha 
phanomano  ara  aiaoclilad  with  a collapaa  ol  tha  dutch  roll 
charactarlitici  to  a divirgant  rolling  oacillallon  and  with  tha 
rigid  airframe  ratponia  In  the  dutch  roll  mtdt  to  tha  low  Iraquancy 
contani  ol  wing  buffet.  Author 


N7B-Z22B7  Meiiarschmltt-BoolKow-Bi'  '-nt  Q.m.b.H  , Munich 
(Waal  Oarmanyl. 

CRITICAL  REVIEW  OF  METHOD!  TO  PREDICT  THE  BUFFET 
PENETRATION  CAPABILITY  OF  AIRCRAFT 

Helmut  John  In  AQARD  Aircraft  Stolling  and  Buffeting  Fab. 
1875  29  p raft  IFor  availability  aia  N7fi-22280  14-02) 

A gintra)  survey  of  mathoda  lor  pradicting  tha  buffet 
panatratlon  capability  ot  varloui  aircraft  It  praaantad.  Tha  Influanoa 
of  aerodynamic  bulfttlng  an  tha  ptrformanoe  and  manauvarablllty 
of  aircraft  It  diacuiiad.  Tha  pradlotlon  ol  buffatlng  Intantlty  on 
tha  baali  ul  main  aarodynamlo  loidi  la  astmlnad  Malhamatical 
modalt  of  tha  bullet  raiponit  to  datarmlna  loada  tnd  peak 
accalaratloni  are  davaloped.  Wind  tunnel  loata  for  determining 
•tall  ohiraotarlatlca  uaing  a forced  vibration  modal  In  one  case 
and  a nonlinear  flutter  modal  In  tha  saccind  caaa  ate  dttohbad 

Author 


N7B-214SB||I  Advitory  Group  for  Aerospace  Meaaarch  and 

Davalopmani  Parla  IFrancal 

AIRFRAME /FROPULBION  INTERFERENCE 

Mir  1B76  419  p rats  In  ENGLISH:  partly  In  FRENCH  Rraaantad 
at  tha  Fluid  Oyn  Panal  Symp.  Rome.  3-8  Sap  1974 
(AQARD-CP-IBO)  Avail:  NTIS  HCSIO  BO  CSCL  01A 
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Tht  proctedings  aru  r«port«cJ  of  th«  Pluid  DynamtcB  Pan«l 
Symposium  hald  in  Roma.  Rtisoerch  on  oirframo/propuliton 
intorforoncf.  ond  the  design  of  combat  and  trancport  aircipft 
were  Uiacuised  For  individual  titles,  see  N75-23466  through 
N75-23S13 


N7B*23486  Office  NatioMul  d ttudei  et  do  Recheich'^e 
Aeroipatiales.  Pans  (France) 

INTERACTION  PROBLEMS  BETWEEN  AIR  INTAKES  AND 
AIRCRAFT  IPROBLEME8  D'INTERACTIONS  ENTRE  LA 
PRISE  D'AIR  ET  L'AVIONI 

.lacky  Ltyniiert  In  AGARD  Airltame/Piopulilon  Inteiferancs 
Mai  I97S  lip  rets  In  FRCMCH  (Far  availability  aafl  N76  2340B 
1B02I 

Tht  dtlimtipn  of  tht  inttriotion  Itrmt  bttwttn  tht  tir  Inttkt 
tiid  tht  ilrliamt,  and  tht  Ihtoittlotl  and  tapirlmtnltl  loolt 
uktd  to  itudy  tht  probltm  lot  tubtonlis  or  auptrionlo  titctaft 
ait  pttttnttd  Soma  txampiti  of  Iht  iriflutnca  of  a nonunlfotm 
uptliaam  flow  on  tht  Intarnal  flow  chtracttrlillai  of  (iipaitonlo 
iiittkat  tit  gittn.  and  loma  mttni  of  idiuiting  Iht  Initt  to  a 
nonuhlform  flow,  mainly  lot  flight  with  Incldanot  or  yaw,  art 
antlyiid  Authot 


N7B>2S4B7  Northiop  Corp.,  Hawthoina.  Cillf 
A CRITERION  FOR  PREDICTION  OP  AIRFRAME  INTEORA- 
TION  EFFECTS  ON  INLET  BTAEILITV  WITH  APPLICATION 
TO  ADVANCED  FIGHTER  AINCRAPT 

Gordon  R.  Htll  In  AOARD  Aiifttmt/Propultlon  Inttrlartnot 
Mai  1978  15  p itft  IFor  availability  tat  N75'234BB  IB-02) 
A aimpla  otilaiion  fni  tht  piadlctlon  of  tht  afftoti  of  tiraiaft 
aalamal  flow  tiald  on  Intitiltd  inlal  itabllltv  li  pratanttd  Wind 
tunnal  data  obttlnad  (lom  modal  latit  of  an  advancad  fighlai 
aiiciill  art  uaad  Id  piovlda  a bant  foi  dlicuuloii  of  Initallad 
inlal  mitabllity  and  to  damonatrata  iht  Inatabllity  orllailon 
Spaclllctlly.  two  louicaa  of  auptraonic  inlat  Intlablllty  art 
idanllllad,  Iha  Inatabllllv  machaniam  la  dlaciiatad  and  an  intttblllly 
otilatian  li  datinad,  and  applloatlon  of  iha  uriitrlan  li  dtmanalialad. 
Tha  lourcai  ol  Inatabllity  Inc.luda  Ingaatlon  of  atparalad  fuaalaga 
boundaty  layai  at  high  aircraft  allltuda  and  ingaatlon  of  a vortaa 
ganaralad  by  a wing  laadlng  adga  aklanilon  at  nagatlva  altiluda 
A common  atablllty  critarlon  accounting  foi  tha  affasl  of 
fiaaattaam  Mach  iiumboi.  aircraft  atliluda,  and  Inlat  maia  flow 
tallo  la  poatultiad  and  conflrmtd  by  availtbla  data  Thit  itmt 
critarion  la  diaouiaad  in  ralallon  to  obianrad  eaiaa  ol  aubaonlo 
Inlol  liialablllty  and  inlat  Initablllly  ratulling  from  illpalrtam 
ingailion  Appllcallon  ol  tha  critailon  to  avniuala  Iha  tflicia  ol 
uotifiguration  changai  on  Inlat  atablllty  boundarlaa  It  daman- 
airatad  Author 


An  aiparimantal  atudy  waa  paitoiniad  to  aatabliah  tht  aapaiata 
drag  forca  contnbutlona  ol  tha  principol  componanta  of  a 
rnrlangulai.  two-dimanalonal.  aatarnal  compraaalon  typo, 
auptraonic  air  induction  Inlat  ayattm.  Coiicurrantly.  inlat  ayatam 
parformance  waa  maaaurnd  In  toima  of  angina  fact  total  pititura 
lacovary  and  spaclal  flow  diatoitlon.  and  Iha  poaalblllty  for  iradeoll 
balwoen  inlal  ayatem  diag  and  parforinanca  waa  taploiad  A 
acala  modal  of  tha  forabody,  including  air  Inlat  and  duct  avatama. 
of  an  advancad,  twin  angina,  atnka  aircraft  waa  amployed  for 
Iha  i,niily  Tlia  wind  tuiinul  iiioilol  anaiiyemiini  iitilirod  a 
dual  bpianca  tachiiiniia  In  inouHiini  luioliudy  anil  thii  inlal  lorcoa 
separatfriy  Thu  uffticlH  on  Ilia  iin  iiuliicliun  ayittHm  and  vnhicia 
fuiehiKly  iliiu  lu  mint  cuiniioiiaiii  chiingua  and  vaiyiny  iiiopiil 
»inn  nil  flow  iiitiinriiinunt  wi-in  idiintifiud  Tho  rniijor  mint  viiriiihlin- 
III  Ihii  mviiatipntion  indiiduil  cowlnig  lip  niiil  sidewall  guonintiios. 
bouiiiliiiy  layer  bleotl  and  nii  bypaaa  nahaiiat  configuialioii  and 
uompioHaion  tiiifaca  dallaclion  achtdulu  The  wind  lunnol  laatlng 
wua  conductud  In  cloaad  circuit,  continuniia  flow  laal  facilitiaa 
oval  a lull  laiiga  ol  aupaiaonlc  and  lianaonic  apatda  and 
rapiasonuiiva  rangan  of  vehicla  anglUH  of  attack  and  aidaslip 
Thiau  Kignilit.anl  atpuclu  ol  Ihn  pioyinm  uio  addinsaud  inlat 
and  viihicle  conliguration  iiilagialiun,  wind  tunnal  modal  aiiange 
niuni  fur  loica  data  maaauianiant,  and  moaauiad  diag  and 
pailoiiniiiica  rnaulta  Thaaa  data  iian  be  bioadly  divided  accoiding 
tn  cowling,  tide  wall,  and  blnad/hypaaB  ellecta  in  oirlBi  to  diiplay 
inuioi  timida  m drag  anil  piiiloimanca  for  Iha  Invaatigaled  lianaonic 
amt  lupiiitonic  tpiiud  lugimta  Aulhui 


N7B.234B0  National  Aniotpacn  Lab  . Ainstaidam  iNathailandtl 

JET  INTERFERENCE  OF  A PODDED  ENGINE  INSTALLA- 
TION AT  CRUISE  CONDITIONI 

9 Munnlktina  and  F Jaaraina  In  AQARD  Alrframa/Piopuliloh 
Inttileianoa  Mai  1975  1 6 p rirlH  (Foi  Hvailuliilily  tan  5176-23486 
16-021 

Tha  latdlta  of  an  aapuiiinantal  wind  tunnal  tatl  proyiam  on 
tha  wing-pylon-bypiisii  anyinu  oombliiulion  ol  Iha  Aitbiit  A 
300  B niiplana  aia  pieaunlad  Only  aurodynamic  Intarlaiaiicu 
due  to  tha  angina  |el  wai  considaiad  Fci  dalaimlning  Iha 
intailernncB  diag  due  to  the  angina  lot  oa  wall  as  lo  have  the 
poatibillly  tn  iiatiapolatu  the  last  laaiilts  hoin  modal  ralaroncu 
conditions  in  lull  acala  a tail  achama  was  duvalopad  To  provo 
tha  yalidlly  of  thu  assiimptioas  ol  this  achnma  savaial  ihtaimedlate 
slaps  wets  inaila  As  thu  unginn  |ut  siiiruina  inteileiunt-ii  la  mutual, 
also  ellucit  ol  Ilia  asleinel  lluw  on  tha  ininiiial  angina  iioidu 
flow  cauaiiig  angina  iliilting  hat  lo  be  conaidated  In  nidai  tn 
nstlmatn  Ilia  magnlludu  ol  thla  inlluanci  ol  tho  astainal  flow 
fluid  a twD'diinansiunal  inodiil  ol  Iha  Ian  norilt  has  baan  lestad 
using  an  opticul  tachniguo  From  lhata  ttilt  tha  tpaiilho  loaturus 
ol  tha  tun  noKla  lliiw  litid  ninging  horn  subniltinul  viu  lupuicilllcal 
Id  choked  cundilions  are  iluicnhiul  Aiithoi 


N7B-234S9  Aiicrtll  Raiat  ich  Asaocitlinn.  Ltd.  Badloid 
lEnylindl 

THE  MBABURIMiNT  OF  THE  TRANSONIC  IPILUaB 
DRAf)  OF  A SUPERSONIC  INTAKE 

SAM  Thoinlay  and  E C Cartar  fn  AQARD  Airfrarno/Propulalon 
lidarlaiance  Mar  1976  13  p lala  IFor  availability  sea  N7B-2348B 
15-021 

The  tachnigiia  is  dasciibud  in  currant  uaa  at  the  Airciaft 
Raiaarch  Association  for  tha  maaturamant  of  tha  transonic  apilfaga 
dray  of  a two  dlmantional.  ramp  liitakt  Tha  method  requlraa 
tha  calibration  of  tht  intaka  duct  syatam  for  both  mail  flow 
mid  asil  momanlum.  Tha  technique  It  equally  applicable  lo 
suparsunic  tasting.  Tha  achlavad  lapaalablllly  of  the  maaiuianianta 
allows  Intaka  configuration  dlffaianilallon  to  i or  - IK  In 
alrcrill  dray  lor  a typical  lupaiaonlc  fighter  aircraft  at  high  aubsonlc 
spaed  Thaoretically  based  calculations  show  satisfactory 
tgraamani  with  the  maatiiramants  both  lor  a range  of  intaka 
mtas  flow  and  lor  Intaka  ramp  angle  changes  Ths  Isohniqua  la 
sconomical  ind  tuilsbia  for  routint  tasting  QsnarsI  commsnts 
on  ths  merits  of  mtihodi  avillabla  for  tha  maaturamant  of  apllitga 
drag  using  thn  bsisnca  mounted  and  whole  modal  tochniqua 
lira  praaanled  togalhar  with  recommandallona  lor  further  taehniqua 
1-  davalopmant  Author 

I 


N7B-234ia  Qrumman  Aarotpaca  Corp..  Bathptga.  N V 
AN  EXPERIMENTAL  INVitTIQATION  OF  THE  COMPONENT 
DRAG  COMPOSITION  OF  A TWO-DIMBN8IONAL  INLET 
AT  TRANSONIC  AND  8UPIRSONIC  SPEEDS 

Clifton  J Callahan  In  AOARD  Aliframa/Propulllon  Intarfaranca 
Mar  1976  16  p reft  IFor  availability  laa  N7S-234aB  1 9-02) 


N78-234B1  Avioiis  Murcsl  Da.siaull'Braoiist  Ayiallon,  Sum! 
Cloud  (Ftincal 

EFFECT  OF  EXTERNAL  CONDITIONS  ON  THE  FUNCTION- 
ING OF  A DUAL  FLOW  SUPERSONIC  NOZZLE  lEFFET 
DES  CONDITIONS  EXTERIEUREB  SUR  LE  FONCTIONNE 
MENT  D UNE  TUYERE  8UPERSONIQUE  DOUBLE-FLUX | 

Quy  DuRIchamont  and  J Delary  (Ollica  Nall  d'Eludas  at  da 
flech  Aarospatiulnn.  Fansl  In  AQARD  Airlianie/Propulalon 
Inlarlaruncu  Mar  1B7B  14  p rati  In  FRENCH.  ENGLISH 
summary  (For  avsilubilily  set  N75-234B5  16-021 

Tha  tiisign  ol  versatile  military  sircrslt  imphaa  s vary  csraful 
study  ul  ths  piopulaion  lyslarn,  taking  Into  account  intstleiencas 
with  tini  oslori-ial  How  A possibifl  solution  lo  this  dilhcult  pioblam 
of  sdoptation  is  that  o'  a duel  flow  iiyslHiii  cunsisling  ol  two 
nuidss  with  voiisblu  ssctiuns  Mow  rnglinta  whoio  the  pnmsiy 
|«t  linpigas  on  tho  sHcondriiy  nostlo  sio  cnnaidoied  Tho  ovulution 
IS  analy/ad  of  tho  phanuinsns  when  ths  usiainal  piosniiiii  and 
tho  distance  balwiiiin  primuiy  in|ectoi  oxhaiist  plane  and  the 
nnsilt  osit  SIO  vaiied  This  esparimantal  sliidv  shows  Ihii  inlluanct 
Ilf  Iha  uslarntil  conditionn  upon  tho  functioning  of  the  iiof/le 
Tliaoiatlcsl  inothodH  me  given  which  allow  a raasonubla  piadlctlon 
of  noiilo  purloimanou  iintloi  such  condilionn  Authoi 


N7B'23492  LTV  Auiospaco  Corp  Dallas.  Tax  Voiight  Systems 
Div 

SUBSONIC  BABE  AND  BOATTAIL  DRAG,  AN  ANALYTICAL 
APPROACH 

J K Quaitnann  In  AQARD  Airlrama/Propulsion  Intaifurenca 
Mai  1975  12  p luts  IFoi  avuilabililv  tea  N7ri-23486  15.021 
Methods  rif  auhicnlc  poturitial  flow  wore  applied  lo  the 
calculation  ol  hose  and  bouttail  diag  Foi  configurations  with  a 
base  the  Koiat  method  waa  axianded  lo  aiibsomc  flow  by 
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incorporating  q atfindard  family  of  free  streamline  shapei  and  a 
aemi  empirioal  tchema  for  aalecting  the  total  piaisura  on  the 
dividing  itraamllne  The  potential  flow  aiourid  the  shape  defined 
by  the  t>odv,  free  streamline,  and  |et  establishes  the  beau  artd 

boattail  preueuret  Significant  parts  of  tha  drag  aBiociaterl  with 
the  base  actually  appear  on  the  boattail.  In  the  absence  of  n 
base,  the  effect  of  the  jet  shape  is  felt  by  the  boattail.  With  an 
underespanded  supersonic  )at  o portion  of  the  thruet  which 
would  otherwise  be  lost  in  external  expansion  is  rocoveied  on 
the  boattail  The  fraction  recovered  drops  rapidly  with  increasing 
jet  pressure  ratio  Resulta  are  compared  with  flight  and  wind 
tunnel  tests  on  the  Vuught  A 7 Airplane  Author 

N7K-234tt3  Office  National  d'litiidos  ut  de  Rechurches 
Aaroapatiilas.  Pant  (Francel. 

THIORYOP  MIXING  PLOW  OP  A f ERPCCT  PLUID  AROUND 
AN  AfTIMODV  AND  A NNOPULIIVE  JET  (COUPLAaE 
ENTNI  L'BCOULEMINT  AUTOUN  O'UN  ARNIERE-CONPE 
ET  LE  JIT  ENOPUIEIE  IN  THEORfE  OE  FLUIDE  PAR- 
PAITl 

Roland  Marla  Suba.  Jim  Jaaguti  Chariot,  and  Qnorgaa  Qillon 
/n  AQARD  Altlrama/Propulalon  lnt«rtatinc«  Mar  197B  12  p 
rail  In  FRENCH.  ENQLISH  aummatv  (For  availability  taa 
N7S-23486  16  021 

Tha  inlaileranca  alfacli  bitwaan  tmarnal  and  Inlarnal  llowa 
ara  anamlnad  in  lha  Iramtwork  of  lha  Inviacid  flow  thaoiy.  Thaaa 
phanomana  ara  cuiinactad  mainly  with  llowa  around  aftarbodiaa 
Subcritloil  axitymmalrlcal  inlaiacllng  llowi  aia  aludlad  Tha 
camputillon  at  both  Intainal  and  tKlainil  llowa  ii  oarriad  out 
uamg  a llnita  alamant  malhod  Tha  laaulti  make  it  poiilbla  to 
dalarmlna  tha  ahapa  ol  lha  |at  uaing  a pnaudD'hodographic 
mathud.  with  an  Itarallva  proaaduia.  Tha  Intatferanca  ellaola  ol 
a luparionlu  Inlainal  flow  with  lubaonlu  at  tranionic  aatainal 
llowa  ara  conaldarad.  Tha  aupaiionlo  Intarnal  |al  la  computed 
uiing  tha  malhod  ol  aharaolailillni  Tha  coupling  condltioni 
baiwaan  tha  Intarnal  and  tha  aktainal  llowa  ara  taken  into  account, 
uilng  an  Itarallva  piocaduia  in  a way  iimllai  to  that  piopottd 
by  Young,  but  aktanded  to  compraitibla  aMcnial  llowa  A 
cumparlion  with  aKintlng  anparimantal  raaulti  It  pt>">uiitad 

Author 


N76-214E4  New  York  Unlv  . N.Y.  AiiKiainn.d  Lab 

LOW  EREBD  IN,IECTION  EEFECTE  ON  THE  AERODYNAMIC 
PEHRORMANCI  AT  TRANSONIC  Sri  CD 
Rtnto  PIvt  /fl  AQAND  Alrlrama/Piupulaltin  Intailaianca  Mar. 
197B  lOp  rail  Prtpirad  lolni'v  with  Roma  Unlv  (For  availability 
l«l  N76'234e6  16  02) 

IQianI  AF-AF08R-72.21G7I 

Tha  problem  concarning  tlia  poailbla  radiicllon  ol  lha  Utnaonlc 
drag  for  a high  ipi'cd  airplane  wai  atudltd  to  tnhanoo  the 
aaiodynamlc  parlo'iiianco  at  low  altlludat  whon  tha  drag  mutt 
ba  mlnlinlaad  Ailantlon  was  looiivad  on  daotaiiing  tha  drag 
loioai  on  lha  alt  portion  ol  tha  vehicle  An  expanmanial 
iiivastlgallon  waa  conduotad  to  datarmlna  tha  alfact.  on  attarbody 
drag,  of  thu  in|totian  ol  a amall  amount  ol  air  aplllad  from  tha 
propulilva  ayatam.  having  low  atagnatlon  piataurt.  In  tha  rear 
ol  tha  modal.  The  purpoia  ol  thit  ln|actlon  waa  to  avoid 
overoapanalon  of  lha  flow  and  to  Inciaaia  lha  avaraga  pianure 
on  lha  aft  taction.  Tha  main  pioblam  to  ba  Invaatigatad  It  where 
the  iniactlon  li  moat  atlacllva  and  the  amount  ol  air  raqulted  to 
ovoid  downilrcam  raattachmant  Soma  ratulta  ara  praianiad.  It 
waa  found  that  tha  raguiiad  amount  of  air  la  relatlvaly  low. 
bacautt  of  lha  high  lenililvliv  ol  the  interaction  region  to  any 
imall  change  In  tha  (low  tagima  Author 


N7B'214BB  So(.leli  Nttiunala  d' Elude  at  de  Conatruollon  da 
Motauri  d'AvIttion.  Malun  (Franca). 

RESEARCH  ASOUT  EFFECTS  OF  EXTERNAL  FLOW  AND 
AIRCRAFT  tNETALlATION  CONDITION!  ON  THRUST 
REVCRIERI  PERFORMANCEE 

J.  M.  Hardy  and  J P.  Cutru  In  AQARO  Airframe /Ftopultlon 
Intarleranca  Mat.  IB7Q  1 1 p In  FRENCH;  ENGLISH  tummary 
(For  availability  aat  N7B'234B5  1G'02) 

Davtiopniant  ot  Ihruii  ravariara  la  ganarally  carried  out  In 
ongina  lait  calla  without  tatarnal  flow.  At  throat  rtvaraari  davlata 
a iignllloant  amount  of  How  this  modlllat  lha  aerodynamic  field 
lurroundlng  an  alroralt.  Invartaly.  IlighI  aptad  aa  well  aa  tirciall 
inatallatlnn  condlllont  rttcl  on  tha  operating  characlarlatlca  ol 
Ihiuat  revartari  Thit  Intaractlon  la  contingent  on  tha  throat 
itvaritra  design  trrangamanl  Tha  Intaractlon  machanlama  la 
analyiad  uiing  tail  data  collaotad  with  two  typaa  ol  thrual 
lavartart  during  an  Invaatlgatlon  earned  out  on  the  CONCORDE 


afterbody  Tha  dlllarancua  in  behavior  axitting  batwaan  tha 
ravaiatft  are  shown  aa  revealad  by  tatli  cerntd  out  with  no 
axtarnal  How.  and  with  external  How  In  tha  ONERA  wind 
tiinnol  Inatallatlon  An  invaatlgatlon  on  Intataclion  machanicmt 

15  prasenied.  bringing  out  e corralctlon  paramatoi  which  makes 
It  poiaihia  to  nxlrepolele  thiuit  loverser  raiults  obtained  In  atatic 
condltioni  tor  various  running  contiguritiona  A balance  of 
decaleiution  forcaa  me  arielyiad.  end  the  alliiuta  ol  flight  Mach 
iiumbai  on  thu  reversara  boso  pressuia  values  are  abown 

Author 

N7B.234B0  Britiuli  Aircraft  Corp  (Opetetlngl  Ltd.  Bristol 
lEnglaiut)  Commercial  Aircraft  Div 
REVERSE  THRUST  EXPERIENCE  ON  THE  CONCORDE 
A C Willmer  and  R L Scollutul  In  AGARD  Airftonni/Propijlslon 
Interlatanoe  Mar.  197B  16  p refs  IFoi  aveilabillty  sae  N7&  23486 

16  021 

Ravaiaa  thmit  la  uiad  aa  e maana  of  dacaliratlon  on  many 
alicralt  Partical  llmltatlona  to  Ha  uia  art  lel  by  tha  following 
altlrama/propiililon  inlarlaienca  of  hot  gai  Ingaitlon.  and  aircraft 
handling  Tha  ravaraa  thruat  loica  may  alto  dllfai  Horn  that 
maaiured  on  a tilt  bad  due  to  Intarfaronoa  Modal  taali  to 
determine  thaaa  Intarleranca  alfacli  lot  lha  Concorde  aircraft 
ware  oirilid  out.  Tha  aaveial  tail  taohnlquii  uaad  aia  dticribad. 
lha  modal  laaulli  are  compared  with  thoia  inlatrad  from  teiti 
on  the  pii  totypa  and  pioductlon  alroralt.  Authoi 


N76-23497  Miiaiiachmitl  Boalkow'Blohm  Gm.bH,  Munich 
(Wait  Qarmany). 

RIVNOLDS  NUMBER  EFFECTS  ON  FORE-  AND  AFTBODY 
FRISSURI  DRAO 

Falla  Aiilahit  and  Qatrt  Bakigk  In  AQARD  Aldrama/Fropulaion 
Intadaianoa  Mar  1976  16  p tall  IFor  avallabllllv  lau  N76-23466 
16-021 

Aa  anilyali  ol  a wind  lunnal  Invaallgillon  at  Manh  numbar 
0 8 on  a aarlei  ol  axliymmalrlo  bodlai  ihowad  at  a main  raiult 
that  varying  Raynoldi  numbar  producai  oppoilla  cliangai  In 
piaiiura  drag  on  Iota-  and  iHbody.  taipicllvily  .lt  la  axplalnad 
that  tbia  taiull  could  vary  wall  ba  cauiad  by  wind  tunnel 
Inlurlaranoa.  Ai  a ooniaquanoe.  to  dalatntini  altbody  drag 
ourroQlly  It  will  ba  ragultad  illhar  to  tail  In  Intarlaranca  Iraa 
wind  tunnali  or  to  Ilka  Into  iooouni  tha  oompanaatlng  allicti 
on  tha  loitbody.  Furthatmota,  it  la  pointad  out  that  mndllloatloni 
III  aftbody  gaomaliy  allaot  loiabody  dtig  Raiulta  liom  Iba 
oommonly  uaad  altbody  tail  ilgi  with  lurabodlai  (Ixad  to  tha 
ground  thaialora  naad  approprlata  cortaollons  Finally,  tha 
lanaltivlly  ol  diag  oomponanti  with  ttipool  to  lha  location  ol 
ipllt  llnai  li  dliDuaaad.  It  la  ihown  that  aubdividing  Ilia  boattail 
la  not  adviaabla  Horn  an  accuiacy  point  ol  vlaw  Author 


N7B-2349S  Royal  Altcrall  Eilabllahmant.  Fatnborough  {England) 
Aarodynamlca  Dipt 

THE  SUBSONIC  BASE  DRAO  OF  CYLINDRICAL  TWIN-JET 
AND  EINOLE-JET  AFTEREOOIIS 

J Raid,  A R.  0 Mundall.  and  J.  F W Crana  In  AQARD 
AIrframa/Propulalon  Intarlaranca  Mar  1976  13  p rail  lEor 

availability  las  N76-234BB  lb'02l 

Tha  aflact  waa  atudltd  ol  lorabody  and  aupport  intarlaranca 
on  the  baaa  drag  til  oyllndrloal  twln-)al  altarbodlaa  In  wind  tunnal 
leita  at  aubnonic  apaadi.  Two  almoit  Idantical  altwrbodlaa  warn 
taitad.  one  In  a itrnng  intarlaranca  (laid  and  tha  othar  naarly 
Iraa  from  Intarleranca.  Tha  reiulti  llluatrata  tha  Importance  ol 
tha  ellact  and  alio  latva  to  tail  two  malhodi  ol  corraotion 
Supplamantary  teili  show  that  tha  bait  diag  of  a cylindilcal 
Iwln-jal  aittibody  tandi  to  ba  a allghtly  graatar  than  that  ol  tha 
aquivalent  tklaymmalilc  configuration  Finally,  a malhod  ol 
corialatlon  li  daicribad  wharaby  lha  base  diag  ol  both  Iwln-lat 
and  ilngle-let  modtit  may  ba  axptaiaad  In  Hnaar  (arm  Author 


N7B-Z24BB  Tannaiiaa  Unlv  Sptet  Init . Tullahomt 
ON  SOME  FROBLEMS  ENCOUNTERED  IN  A THEORETICAL 
STUDY  OP  THE  EXTERNAL  FLOW  OVER  A NOZ2LE 
CONFIQURATION  IN  TRANSONIC  FLIGHT 

r.  H Mouldan.  J M Wu.  and  0.  J.  Spilng  (Army  Mlitlle  Coinmandl 
In  AQARO  Alifrimo/Propuliion  Intarlaranca  Mat  1976  12  p 
rail  IFor  availability  taa  N7E-23486  16-02) 

IContract  OAAHOt -74  C'Oie3) 

Allantion  la  drain  to  tha  lack  of  Information,  both  axparlman- 
tal  and  thaoralictl,  conoerning  tha  tianionic  How  over  an  angina 
conllguralion  oparallng  at  vatloui  thruat  lavala.  It  li  ihown  that 
tha  How  la  of  grarii  complixlty.  In  partlculor.  whan  lha  (roa 


28 


02  AERODYNAMICS 


iitteoin  Mach  numbot  is  just  suparsonli;.  it  is  found  that  tha 
confluanca  butwaan  tha  |at  and  tha  ostoinal  flow  la  HIM  moia 
naarlv  subaonic  in  natura  This  obiaivatlon  Impllaa  that  the  uaual 
thaoilai  for  tupaiaonic  base  flow  am  not  applicable  to  this 
situation.  Calculations  ftoin  such  a theory  are  prasantad  and 
dittcusaart  in  the  lioht  of  axparimeiilal  avidanoa  It  la  tecommandad 
that  conaldarabla  effort  tta  spaitl  ;n  davaloplng  thaoralical  tools 
baaed  upon  aoliilions  to  moia  asset  auuetiotiB  anti  that  more 
lundainantal  dsparitnenta  bo  paifoiinad  Author 

N79tt3B00  All  Force  Aero  Propiilsion  Lati.  Wriuht-Patturaon 
AFBTbhio 

TWIN  JET  EXHAUST  SYSTEM  TEST  TECHNIQUES 

Honald  J.  Cilidewoll  and  Aithui  li  Fanning  In  AGARD  Aitfraota/ 
Propulsion  Intarfaranca  Mai.  197B  It  p rafa  IFor  availability 
aaa  N7B'234BB  15  021 

Tha  problant  of  Inlagratlng  alifrania  and  piopiilslon  syatain 
raquliaa  that  the  various  wind  tunnel  modala.  used  in  acconipllsh- 
ing  tha  task,  almulata  as  acourataly  as  possible  tha  Ititainal  and 
asternal  flowflalda  that  will  be  asparlancad  un  the  aliplana  Itaalf 
This  la  partloulaily  true  for  ihoaa  modala  which  are  taatad  to 
dafina  Inlet  and  ashausl  lyatam  inlaraiillons  with  the  airplane 
flowflald.  Esact  almulatlon  is,  howavar.  prohibited  by  tha  limllallona 
of  wind  tunnel  teat  tsnhnlquaa  Fat  tha  jet  affaata  modal,  such 
limitations  Include  tha  Intarlaranca  atfaola  associated  with  the 
modal  support  ayaiam,  ashaust  pluma  slmulalloii  and  tha  use  of 
Inlet  fallings  in  auhsiiiutlon  lor  flowing  Inlets  Information  from 
a varlsty  of  aouroas  la  uaad  to  aasaaa  the  Impact  of  Ihaaa  modal 
llmltalluns  on  tha  accuracy  of  aflarbody  paifoimanoa  measured 
on  twin  jet  modala  Author 


N7B-2SB01*  National  Aaionaulloa  and  Space  Administration. 
Langley  Reaeaich  Canter.  Langley  Stalion.  Va. 

AN  EXPiSlMCNTAL  STUDY  OP  JET  EXHAUST  StMULA- 
TtON 

William  B.  Compton.  Ill  In  AQARO  Aliftama/Propulslon 
Intarfaranca  Mar.  1975  lip  refs  (For  availability  see  N7B'23485 
19-021 

Avail  NTIS  CSCL01A 

Aflarbody  drag  piadiciluna  for  |ei  aircraft  are  usually  maria 
espeilmenially  with  the  |ai  ashaust  flow  simulated  The  physical 
gas  propertisa  ol  the  lluld  used  for  the  modal  let  ashaust  can 
affect  the  aoiiuracy  ol  almulatlon  of  tha  altplane's  lot  ashaust 
plums.  Tha  elleol  of  tha  accutsoy  nl  iIiIh  slmiilation  on  afterbody 
drag  was  Investigated  by  wind-lunnel  lasts  with  singla  angina 
modal.  In  addition  to  unhaated  air  as  ths  exhaust  gas,  the 
decomposition  pruduots  of  three  different  concanlratloris  ol 
hydrogen  parusldo  ware  utlliiad.  The  air  |et  simulation  consistently 
tesullud  In  higher  boatlall  drag  than  hydrogen  peroxide  almulatlon. 
The  dlllerances  in  drag  lor  the  various  exhaust  gases  are  altilbuted 
lodiflerent  pluma  shapes  and  entralnmant  properties  ol  the  gases 
Tha  largest  dllfarsnces  In  drag  due  to  ashaust  gas  ptoparllca 
were  obtained  for  the  combination  of  high  transonic  Mach  numbers 
and  high  boatlall  angles.  For  these  aondllloris,  the  current  datu 
indicate  that  the  use  of  air  to  alnntlale  a nonafterbtrrnlng  turbojet 
exhaust  can  raaull  In  an  increaaa  tn  afterbody  amounting  to 
20  iiercent  of  the  nonafturburning  tuitinjat  value.  Author 


N7B'23502  Rolls  Roycit.  Ltd  . Drirby  lEnglimdl.  Inatiilletlon 
Aerodynamics  Section 

A MODEL  TECHNIQUE  FOR  EXHAUST  BYSTEM  PERFORM- 
ANCE TESTINO 

T D.  Coombea  In  AQARD  Aiilrama/Propulalon  Interfoienoe 
Mar.  1975  12  p rels  (For  availability  sea  N75-23485  15-02) 
An  accurate  rnudel  technlttua  is  dasorlbatl  that  was  devel- 
oped to  measure  tha  sum  of  grots  thruat  and  sflsrboily  drag 
for  noitlv  systems  with  tingle  or  two  co-aslal  streams  The  rig 
utea  air  at  eniblant  lamparature  and  is  designed  to  opsrate  In 
lha  Bit  s Bit  transonic  wind  tunnel  of  the  Alrcrrill  Research 
Association  Limited  at  Bedford  Model  test  results  are  alto 
presanted  to  demonstrate  the  accuracy  and  repealabllltv  of  the 
tig  end  ihow  the  conildereble  ptogreia  that  hat  baan  made  In 
advencing  the  state  ol  the  art  on  oshaust  syeturns  for  low  speedtu 
Ihiusi  angineu  Author 


N7B-21B03  LTV  Atroipioe  Corp . Dallas,  Tex.  Vought  Systuma 
DIv 

IBOLATINQ  NOZ2LE  AFTERBODY  INTERACTION  PARAME 
TBR8  AND  SIZE  EFFECTS:  A NEW  APPROACH 
S C.  Walktr  fn  AQARO  Alrirama/Propulalon  Intarlsronut  Mat 
1975  8 p raft  (For  availability  tau  N76,2348B  16-021 


A flight  tail  of  ths  A-TE  airplane  is  reported  along  wrth 
aaioclated  wind  tunnel  tests  comprising  appiosimalely  one  hell 
of  the  long  rangs  piogiam  The  difficulty  cl  controlling  parameters 
in  flight  was  ovsreome  by  flying  into  tha  date  point  while  allowing 
only  alight  variations  in  ambient  pretsuie  Wind  tunnel  tests 
were  made  m a 1.2.  s t.2  malar  blowdown  tunnel  Models 
were  run  with  both  hot  and  cold  exhauat  Orta  modal  wax  u 
wlngluis  body  of  lavolution.  the  second  was  a gaumettic 
repraaenlitlon  ol  the  airplane  The  flight  teal  demonatralad  the 
practicability  of  parameter  control  teatlng,  and  showed  applicability 
of  atream  thruat  parameter  to  inflight  engine  parforinunce 
evaluation  Wind  tunnel  data  stiow  tranda  and  guneral  levels 
comparable  to  flight,  and  liave  verlflrnl  atjtnn  areas  in  wtilcti 
devsiopmani  nl  corractlonn  is  noccsaaiy  Aullitri 

N7B-23B04  ARO,  Ino.,  Arnold  Air  Foipa  Station.  Tann. 

EXHAUST  PLUME  TEMPERATURE  EFFECTS  ON  NOZZLE 
AFTBRSODY  PERFORMANCE  OVER  THE  TRANIONIC 
MACH  NUMBER  HANOI 

C.  E.  Roblnaon,  M.  D.  High,  end  E.  R.  Thumpton  In  AQARD 
Airfiame /Propulsion  Interftrence  Mar.  197B  16  p rats 

Sponaorad  In  part  by  AEDC  (For  nvallablllty  lea  N75  23485 
15-02) 

Reauhs  ol  an  experimental  rasaaroh  Invastigalltin  on 
noiila/aftarbody  drag  are  praienlad  Exparlmintel  altatbody  land 
boaltall)  drag  coafficlanta  and  prasiure  dliirlbutlona  ate  dlaousied 
lor  an  laolatad,  atrul-mounlad  noiila/alterbody  modal  lor  the 
Meoh  number  tenge  from  O.B  to  1 .6.  The  expedmenlal  data 
wait  obtained  for  the  basic  model  with  an  elr-ccolad  and  a 
watai-ooolad  slhylent/alr  oombuslot  to  piovlda  hoi -jit  duplication 
aa  well  ei  cold-jal  simulation  The  tampeialute  of  lha  noiila 
exhauat  gee  wai  veiled  from  530  R I2B4.4  Kl  (buritat-olf)  ic 
eppioxlmately  2500  R (1388  9 K)  for  aeveiol  norile  piaaautt 
retloa  from  jat-ofl  lo  Ihoae  curieepondiny  to  a ntodaiataly 
undar-expanded  exhauat  plume  The  rflllerencea  between  tha 
cold- jet  and  hol-jal  lasulta  ate  aignilicent,  and  adjuatlng  the  culd-jal 
praeaure  ratio  to  coriaol  lot  the  changes  In  lha  |al  specllic  heat 
ratio  with  lempataluta  will  account  lot  moil  of  the  dlllarencas 
obsaivod.  Aulhoi 


N7B-23B(1B  Boeing  Co..  Wichita.  Kans 

THE  INFLUENCE  OF  NACELLE  AFTERBODY  SHAPE  ON 

AIRPLANE  DRAG 

Walltr  J Rohllng  In  AQARD  Altfrema/Propulaion  Inlailutenoe 
Mar  1975  14  p rals  IPut  availability  see  N75' 23485  15-02) 
A progiam  lo  design  and  flight  test  quial  nacallea  sultabla 
for  Inatallatlon  on  JT3D  powered  707  aliplanii  was  ooitductad 
Design  tequlrimenia  lor  the  quiet  naoella  etalaif  that  ths 
nacelle  ihell  be  lllghtworlhy.  flight  weight,  cipable  ol  being 
oertllloBled  lo  alrworthlnass  atendarde.  and  appioprlett  to  lha 
•irortft  type.  The  orulie  petlormence  flight  tests  end  the  additional 
petlormenoe  dlegnostio  flight  teste  indloeted  en  unneoeeeeiy 
peiformenoe  penalty  due  to  the  nonopllmurn  ell  trenileting  sleeve 
and  Ian  noiila  oonllgutallon  An  unlavorahia  anglo-ol-attaok- 
tensitivt  Intorpliy  between  the  wing  and  naualle  all  tlaave  llraw 
fields  was  found  at  all  cruise  Maoh  numbers  This  penallv  was 
tha  only  slgnllioani  Ham  discovered  during  the  lllglil  leal  program 
which  requited  oorraciton  to  provide  a viable  tatrofit  nacalla 
conllgurahon.  Thu  rllagnoatic  parfornrenca  flight  teats,  wind  tunnel 
end  exheuit  aystem  model  leala  are  deacrlbed  that  ware  conducletl 
10  dehne  the  required  change  and  to  oblaln  ifata  on  tha  crulia 
parlorrnanoe  banallla  that  raiultatl  from  ihe  change  Author 


N7E-23B0S*  National  Aaronauhea  end  Space  Adminlslretlon 
Lewit  Rtieerch  Ceniar,  Cleveland.  Ohio 
REYNOLDS  NUMBER  EFFECTS  ON  BOATTAIL  DRAQ  OF 
BXHAUST  NOZZLES  FROM  WIND  TUNNEL  AND  FLIGHT 

TESTS 

Fred  A Wilcox  and  Roger  Chamborlln  In  AQARD  Arrlrema/ 
Prcpulalon  Inlerletence  Mot.  1975  16  p rale  (For  availability 

aaa  N75-23485  16-02) 

Avail:  NTIS  C8CL  01A 

A family  of  nacalla  mounted  hrgh  angle  hoetlail  noiilea  was 
loated  10  invaailgaia  Raynolda  number  •llaote  nn  drag  The  noiilas 
ware  flown  on  a modlllad  F-IOBB  and  mounted  on  scala  tnodila 
ol  an  F'lOB  in  a wind  tunnel  A 19-  to  I rengn  of  Raynolda 
number  wee  covered  ai  a reeult  of  Ihe  large  aite  dllletencet 
between  mudela  end  by  flying  over  e range  ol  eltluide  In  flight 
lha  no/ilaa  watt  mounted  behind  2-85  lurbolet  angliiaa  Jet 
IxiundHiy  simulatois  and  a powareti  tuibo|al  engine  iimijlator 
were  used  nn  the  wind  tunnel  modala  Dale  ware  taken  at  Mach 
nurnbeia  ol  0 0 and  0.9  Rrraltnll  dreg  waa  found  lo  be  •fleeted 
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hy  RgynoIdH  iiumhar  The  oltect  ii  a uomplex  rtletlonthip 
depetidant  upon  houndury  layer  thicknaaa  and  noaile  hoattall 
»hapa  Aa  Raynolda  numliar  was  inctuaaad  Itutn  the  lowest  values 
obtained  with  snale  modals.  bouttail  drag  llrat  increased  to  a 
maximum  at  the  lowest  lliglii  Reynolds  number  end  than 
decreased  Authoi 

N76-23S07  Boeing  Aaiospace  Co.  Seattle.  Wash 

AOCOUNTINO  OR  AERODYNAMIC  FORCES  ON  AIR- 
FRAME/PROPULSION SYSTEMS 

Michael  I;  Broaier  and  William  H Ball  In  AGARD  Airframe/ 
I’lopulsion  liitorlerurice  Mar  1976  16  p rnfs  (Far  aviiilabllllv 

sue  N7B  23486  16  021 

Proper  accounting,  pierilctlon.  and  ineasuramant  of  proijulslon 
systam  Installation  corraiitlons  are  assanllal  lor  the  luaeasstul 
development  of  advanoed  military  alreralt  The  raialta  aia  reported 
ol  taeant  atudles  which  evaluate  the  malhoda  used  to  predict, 
measure  and  Inteorsta  the  aaiodynamlc  and  propulsion  loroes 
within  a force  accounting  piooeduie  that  provides  maximum 
alemanl  visibility  snd  accuracy,  and  Is  applloabis  Ihtoughout  an 
antlra  airplane  davelopinsnt  cycle  Improved  onalysla  tachniquea 
are  described  which  prcvlda  more  comprahanilva  and  tccurate 
pradictioni  ol  Inlat  parfcrmanca  and  naIlla^llbady  drag  early 
In  the  preliminary  daaign  process.  Inist  analysis  lachniquat  make 
uia  ol  atandardliad  dale  mipi  loi  obtaining  complata  Inlat 
parlormanca  oharaclar.ilica  Noiilo/altbody  drag  caloulatlona  ate 
parlotmid  using  a iiewly  davaloped  liunoalad  Inisgral  mean  slope 
Itohniqua.  Ellaoti  ol  itrui  Inlatlaranca,  blockaga,  modal  aplH-llna 
locations  and  other  laclora  whibh  introdice  uncartalntlaa  Into 
alrirama/propulalon  ayetam  data  ara  pieientad.  Author 

N7B-33SOS  Air  Faroe  Flight  Oynamica  Lab , Wright  Pattaraon 
AFB.  Ohio. 

AIRFRAME/PROPULSION  IVSTIM  PLOW  FIKLO  INTIN- 
FCRSNOI  AND  THE  SPFIOT  ON  AIR  INTAKE  AND 
EXHAUST  NOZZLE  PERFORMANCE 

Q.  K.  Rlchay.  L E.  Sutbor,  and  J A.  Laughiay  In  AQARD 
Alrliama/Prupulalon  Inlatlaranca  Mar  167G  31  p tala  IFot 

avallablllly  sae  N76-234S6  16-02) 

The  Intatlarenoa  between  the  altirama  How  Held  and  the 
Intornal/ektarnal  How  in  the  iir  Inlakaa  and  axhauat  noiilaa  ol 
high  parlormanca  tactical  alreralt  la  shown  to  have  a ilgnlllcant 
Impact  on  tha  parlormanca  and  operating  ohaiactailatlca  ol  thaaa 
componanls,  and  halloa  on  nvarall  alreralt  pailorminca  Tha 
interiiel  How  oharactarlitlci  ol  an  mill  ayatim  cloialy  Intagratad 
with  the  alrirama  oio  itrongly  Inlluanuwd  by  How  llald  nonunlloiml- 
llai  ganaratad  by  iho  alrirama  Inrabody  and  wing,  partioularly 
at  tha  higliai  anglaa  ol  attack  or  yaw  which  modirn  tactical 
alreralt  uie  capable  ol.  Compailiont  era  made  ol  the  Inlet  amhiant 
{capture  plana)  How  Held,  and  praiiura  racoveiy.  ataady  slate 
and  dynamic  inlat  diatorllon  at  the  iimulalcd  angina  oompraitoi 
lace  lot  both  Intagratad  (tide  mountad  snd  lusalaga  or  wing- 
shlaldedi  and  laolatad  Inlet  Bysiams  to  quanlltattvaly  aaaeaa  the 
alrirama  Intarleronca  allacte.  For  tha  angina  axhauat  noailaa  ol 
cloaaly  Intagratad  propulsion  lystam/slrliame  oonllgurstloni.  tha 
ma|oi  Inlluanca  ol  the  alrirama  How  llald  Is  aaioolatad  with  the 
nltarallon  ol  the  viscous  and  Inviauld  axtarnal  How  in  the  noiila 
region,  end  Its  allecl  on  uxternal  attbody/nucila  drag  A dalallad 
diaousilon.  supported  by  axpaiiinantsl  data,  showt  the  ellacta 
un  aliliama  altbady/noKla  praaiura  dlitrlbullune  and  notala 
iiiatalled  pmlormancn  with  raipecl  to  twin  jet  Inlatlaiance,  wing 
How,  aln  lull  tall/contrul  suitaceu.  Intarlaliings  and  tiaa  itraam 
Mow  cunditiuna.  Author 

N7B-23BOS  Oautsche  Forachungs-  iind  Veiiucliianatall  fuer 
Lull-  und  Haumfahrt.  Pori  IWasl  Oarmany). 

DETAILED  EXPERIMENTAL  AND  THEORETICAL  ANALYSIS 
OF  THE  AERODYNAMIC  INTERFERENCE  BETWEEN 
LIFTINQ  JETS  AND  THE  FUEELAQE  AND  WINQ 
Q Schuli  and  0.  Vlahwegar  In  AGARO  Alrlrame/Propulelon 
Intarlaianoa  Mar  1976  13  p rale  (For  availability  saa  N7B-2348B 
16-02) 

An  elrcrnll  modal  ol  aimpla  ahapa  lor  pressure  dlatrlbutlon 
maaiuramants  Is  used,  which  allows  the  variation  ol  all  main 
gaometrical  parimntarx  The  lots  reach  Mach  numbai  1. 
Miisuramants  ol  tha  velocity  dltaollonal  How  llald  are  added 
The  ptaisura  dittrilnitloni  as  wall  si  iha  How  dltaollonal  Held 
allow  tha  physical  Interprstatlon  of  ths  several  aatodynamlo  affacta. 
By  Intsgrallon  ol  the  prasiura  llald.  the  forcai  and  momantt 
cauaed  by  the  lets  ira  obtaintd  Tha  Inlagtatlon  ol  tha  directional 
Held  leads  in  the  itream  lines  of  the  oompileatad  llald  of  cioas 
blown  |ati  Hiaoretlcal  momantum  considaraliona  anabla  the 
oaioulitlon  of  iha  jet  poth  and  lead  to  trinsoaloulatlon  rules  for 
How  diraotlonal  Helds  Idownwash)  from  one  dynamlo  prsssure 
ratio  10  snolhar  Author 


N76-23B10  Dtutscht  Forschungs-  und  Vtrsuchiinttalt  fuar 
Lull-  und  Haumfahrt.  Brunawick  (Weal  Gatmany) 

PREDICTION  OF  THE  OPTIMUM  LOCATION  OF  A NACELLE 
SHAPED  BODY  ON  THE  WIND  OF  A WINO  DOOV 
CONFIQURATION  BY  INVISCID  FLOW  ANALYSIS 
S R Ahmed  in  AQARD  Alrfrairie/Propuliion  Inlarleiince  Mar 
1976  12  p rels  (For  svailability  see  N76'23486  16-02) 

Some  results  of  a basic  study  ara  prsaenisd  which  alms  at 
tho  prediction  ol  optimum  location  of  a pylon-mounted  engine 
nacelle  on  the  wing  of  a wing- body  conllgutailon  with  the  help 
ol  invisuid  How  analysis.  The  options  considered  are  tho  undatwing 
and  ovsrwlng  posiliona  of  the  nacelle  Vsriad  paramslera  are  its 
spanwino  end  clionlwlse  lucstiori  along  the  wing  The  criterion 
lot  the  choice  ol  the  optimum  location  is  ths  minimum  possible 
Induced  drag  ol  tha  wlng-bady-pylon-ntcalla  configuration  Tha 
thaoratlcal  calculsllon  of  the  Invliold  (low  Is  dona  by  Iht  lo-callad 
panal  mtthod'  Faaalblllly  ol  lhats  piadlclioni  lot  aubcritloil  How 
IS  chaokid  on  tha  baslt  ol  oxtanelva  piasnuri  and  loica 
maiiutamants  in  a wind  tunnel.  Author 


N7B-23B11  Vetalnigtt  Flugtechnisoha  Warkt-Fokkei  O m b H., 
Braman  ItAlast  Qarmanyl. 

AIRFRAMEi  INOINE  INTERACTION  FOR  ENGINE 
CONFIQURATIONt  MOUNTED  ABOVE  THE  WIND. 
PART  1i  INTERFERENCE  BETWEEN  WING  AND  INTAKE 
JET 

G Ktant  In  AQARD  Alrltime/Propiilslon  Intarlaianoa  Mar 
1976  32  p lefi  (For  availability  ssa  N76-234B6  16-02) 

Advanced  tachnology  ol  aiilrama-propulalon-lntagtstlon 
conlirm  the  laailblllty  (or  ovar-tha-wlng  angina  Inotallatloh  ol 
transpuit  ilrcialt  Basic  areas  ol  Intaraollon  balwatn  wing  and 
angina  Hows  era  dascribad  togatbar  with  aposlllo  Inyaatigatlons 
aasoclatad  with  Iota  and  all  angina  looatloha.  For  tha  eft  location, 
W/T  rasulti  era  pratantad  with  flight  test  dsta  Including  stall 
and  high  apaad  flight  chatactatlitlrir  Fuilhai.  low  ipead  lunnal 
invaitlgatlona  ol  alrctalt  conllguratlona  with  angina  Intakes  wall 
in  ftoni  ol  wing  L.  E..  raiull  In  Inoraaslng  IIH  ae  wall  as  Impioving 
tha  Hit /drag  ratio  during  T/0  and  landing.  A thaoratlcal  apptoaoh 
was  conducladi  using  tha  Wall  ailablixftad  penal  malhod.  and 
oomparlaon  ol  theoratloil  and  aapatlmantal  piaiaura  dlatrlbutlons 
proved  wall  lor  spauing  ol  one  noole  diamttar  between  the 
wing  and  noiilt-|tt  ihaat.  Authoi 


N7B-23612  Vtralnlglt  Flugiechnlicha  Warks-Fokkii  G.m.b.H., 
Braman  (Wait  Qarmanyl. 

AIRFRAMEi  ENGINE  INTERACTION  FOR  ENGINE 
CONFIGURATIONS  MOUNTED  ABOVE  THE  WINQ. 
PART  2i  ENGINE  JIT  SIMUUTION  PROBLEMI  IN  WIND 
TUNNEL  TESTS 

B Ewald  In  AQARD  Alrtrama/Piopulslon  Intarlatonca  Mat. 
1976  17  p rail  (For  ivalliblllty  laa  N7B-23486  16-021 

A tail  lauhniqua  davalopad  lot  tha  VFW-Fokkit  low  spaed 
wind  tunnal  la  prnsantad  In  thli  tachniqua  tha  alilrsme  modal 
Is  mounlad  to  tha  external  mechanical  balance  (wira  uuipan- 
alon).  Tha  angina  pod  la  mounlad  aepnralaly  on  a tail  sting 
suspension  syslsm.  Dus  Id  tha  daaign  ut  this  tall  sling  syslsni 
IIS  angle  o(  aliack  axis  of  rotation  coincidas  with  iha  cotraaponding 
axis  ol  ths  axtarnal  balancs  So  soparala  mounting  ol  aitliama 
end  angina  with  very  small  gaps  la  puiilbla.  The  all  la  lad  to 
the  engine  pod  with  high  prasnura  (up  to  20  atmospheres)  This 
praisurt  Is  dacraaiad  to  ths  requirid  noitla  exit  piaiaura  ratio 
by  pailoralod  plataa  vaty  cloie  to  tha  noiila  exit.  Calibration 
teaulia  ol  thli  noiila  errangimant  ara  givan.  Typical  teat  raiulta 
Hotel  maaauremanls,  wing  ptaaauri  dlitrlbulloni  ara  praiantad 
lot  several  angina  looatlona  lovar-wing.  on-wIng,  undar-wlng) 

Author 


N76-23B13  Masiariohmltt-Boalkow-Blohm  Q.mb.H.,  Munich 
(Waal  Germany) 

AERODYNAMIC  ASPECTS  AND  OPTIMISATION  OF 
THRUST  HBVERSER  SYSTEMS 

Kun  Lottit  and  Wollgang  Kuri  /n  AQARD  Alrirama /Propulalon 
Iniarferanca  Mar.  1978  22  p ral  (For  availability  aaa  1476-23486 
16-02) 

Tha  praiani  ganarition  of  commercial  airoralt  and  luluta 
advanced  mllltaiy  alreralt  raquire  thrual  raversal  for  reduction  ol 
landing  dlstanoai,  espaolally  lor  wit  or  ley  runways  Tha  various 
design  and  Integration  leaturas  for  {at  dsllautlon  era  lummirliad, 
and  tha  raquiramanti  and  problem  areas  discussed  under  spaolsl 
conildaratlon  ut  a target  type  ravaratr  lystsm.  Tha  Important 
angina /alrirama  Intarlarenca  probisrna  and  atrodynimlc  aipacls 
aisoolatad  with  thrust  rsverssl  ars  oonsldarad  Parimatric 
Invasllgatlon  ol  thrust  reversar  gaometty  on  alllclency,  teingsstlon 
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mructuie  heallnn  und  longitudinal  liability  during  ground  roll  la 
praiantad  Roauili  aia  band  on  an  inlaniiva  wind  lunnol  taat 
liiogriim  uaing  vanoua  typei  of  acala  inodala  with  cold  and  hot 
l«la.  intaka  auuliuii  and  fiiad  and  inuviny  ground  iiinulution 
Ernphaiii  ii  given  to  the  overall  optlinlvatlon  ol  often  oondicling 
laguiiainanli  Ironi  parainriteiH  like  lor  aianiple  ihruii  levaiiai 
performanoe  and  lainyaition  The  eisential  influance  of  appropriate 
Ihiuil  reveraiii  opaiution  and  laiuding  lachniriuei  at  or  shortlv 
hafoia  touch-down  on  landing  diatance  la  shown  Author 

NT6-2B011^  Advisory  Group  for  AQrosiiot-.ri  Roaaarch  tiriif 
Development.  Puns  IFiaiicul 

SPECIALISTS  MEETING  ON  WING  WITH-STORES  FLUT- 
TER 

Api  197B  134  p riifi  Partly  in  FRENCH  and  partly  in  ENGLISH 
Preianted  at  39ih  Meeting  ol  the  Struci  and  Mater  Panel 
Munich.  6-12  Oct  1974 
(AQARD-CP-t62l  Avail  NTIS  HC  $6.75 

This  oonletanuo  proceedings  conilalk  ol  nine  papers  vshlch 
deal  with  the  dllllcull  problem  of  wing  atoie  llullar  The  laleal 
ttata-ul-thu-ait  is  examined  improved  methods  for  avoiding 
rvalrictiva  placarding  and  lor  rapidly  and  aconamlcully  avaluatlna 
the  many  poatlble  store  camblnatloni  are  prasanted,  and 
poillbllillai  lor  opilmliing  the  design  procedure  with  regard  to 
wing/ store  combinations  ara  diacuaiad  For  Individual  lilies,  saa 
N76'2e012  through  N76  28020 

N7B‘2S012  Royal  Aircraft  Establishment,  Farnborough  (England) 
Situcluias  Uepi 

CALCULATION  METHODS  FOR  THE  FLUTTER  OP  AIR- 
CRAFT WINGS  AND  EXTERNAL  STORES 

T Nllilatt  and  J C A Baldook  /rr  AQARD  Spaoialiils  Maaiing 
on  Wing-With- Stores  Flutlei  Apr  1976  7 p refs  (For  svailabllitv 
saa  N76-2B01 1 19-021 

Thaorallcal  work  at  RAE  on  lha  wlng-wlth-itorai  problem 
IB  rapoitad  which  was  In  tha  llalda  ol  ilruolurtl  lapreiantallon. 
tha  loluKOh  of  lha  flultat  aquallona  and  tha  piadictlon  of  lluttar 
oharaetarlstlci  tram  alruciural  propartlaa  Tha  auhlactt  covarod 
ara;  (1)  a oomparlion  of  tha  normal  modat  oalculatad  for  u 
wing-wlth-atoraa  Irom  aomt  of  tha  normal  modai  ol  the  bare 
wing  and  dlsoralf-load  modas  with  Ihoia  oaloulatad  Irom  the 
lull  llaxlblllty  malrix,  (2)  the  basla  ol  a coinputar  piogram  which 
traces  the  loci  ol  constant  (luttat  spaads  whan  two  itruoluial 
parainatars  vary;  and  (31  tha  Interpratsllon  of  tha  loot  of  conitint 
lluttar  spatd  In  tarms  ol  modal  shapes  and  liauuanolee  with 
the  ob|eat  nl  asaatalng  the  most  critical  iture  comhlnotloiia 

Authoi 

N7S-2S0'3  British  AIrctsIt  Cotp.,  Warton  (England). 

UK  JAGUAR  EXTERNAL  STORE  PLUTTEH  CLEARANCE 

C.  Q Lodge  and  M Ormarod  In  AOARD  Speoiallsta  Meeting 
on  Wlng-Wllh-Storos  Flutter  Apr,  1976  24  p IFpr  availability 
aea  N76'2801 1 18-021 

Tha  llutter  cleoiance  of  U K Jaguar  using  a combination  ol 
mathematical  morjelling.  iiround  resunanca  and  Ihyht  tesling 
leading  ultimately  lo  cleaiancu  ol  a wide  range  ol  uruler  wing 
stores  Some  irnpruvemunts  in  model  murlelllng  technigues  etu 
nutlliuid  These  should  enable  ruchictiuns  in  future  ground  and 
(lighi  tesling  nines  to  bn  mudu  Authoi 

N7B-28014  Ofliiiu  Niitioinil  d'Etudini  iil  dii  Rucboichnu 
Aerosputiulcis.  Pens  IFriiMciil 

FLUTTER  OF  WINGS  EQUIPPED  WITH  LANGE  ENGINES 
IN  POD 

H.  Desliiyiidui  In  AQARD  Spuciulisls  Meeting  on  Wing  Wilh 
Stores  Flutter  Apr  1976  12  p riiln  In  KHENCM.  ENGLISH 

Buminory  (Fur  evuilribllitv  see  N/6-2B011  10-02) 

Calculutiuiis  und  meusuriiments  of  iinaleurlv  ituroilynaintc 
Forces  perforinud  in  subsonic  How  on  u model  sgiilirped  with  an 
unglna  in  pod  thowad  that  tho  intarleitincii  butwuun  engine  end 
whig  lemalns  negligible  It  wau  also  shown  Ihet  the  rieiodynamic 
Ipices  Induced  on  tho  engine  llsell  by  Us  own  oecillotion  are 
Imptiitunl  and  give  a sigiullcani  contribution  Ip  Ihn  genarnliiuri 
Ipiciia  Accoiiiu  was  Inkun  of  these  Iwn  lemurks  and  Ilia 
aurudynumic  (orcus  wiriti  ciilciilritetl  irupariiinly  pii  Itiri  ungtnir 
which  was  usslnrilaterl  to  n Ihin  walled  cylinder  wrih  miomril 
end  usturnril  How  In  tire  uxial  dlructrpn  An  iipplinatriin  lo  e 
tkilto'  caan  showa  tlui  Irnirortancu  of  the  contribution  ol  the 
(orcas  on  the  engiita  A good  iigreemunt  was  obtained  botween 
Iheory  and  iixpenmiinl  at  Mach  niimbiii  M 0 80  Authoi 

N76-2S016  National  Aemspiicir  Lat) . Anuitunlam  INuIhurlundsI 

CALCULATION  OF  AERODYNAMIC  LOADS  ON  OSCILLAT- 
ING WING/STORE  C0MDINATI0N8  IN  SUBSONIC  FLOW 


B Bennokeri.  R Rooe,  and  R J 2waan  In  AGARD  Gpecralials 
Meeting  on  Wing  With-Stoies  Flutlei  Apr  1975  13  p rala 

(Fui  avaiiability  see  N75  28011  19  021 

A melhud  for  tho  calculation  of  aorodynomic  loads  on 
wing  Bloia  conllguralions  oscillating  in  subsonic  How  is  presented 
In  this  melhud  the  lineanred  equation  lot  eubsonic  cnmpiesoiblu 
How  la  traiislurmed  into  tw>y  seta  ol  integral  equatiuns  lor  lha 
steady  and  a aupoiirnposed  unsteady  flow  lield  Tha  wing  loads 
are  repiRsented  by  dipole  diebiiiulions  Iwmg  thickness  is 
iisglectedi  and  the  sloie  loads  liy  souicrr  disiiihiiuuns  Discralinno 
these  disiriliutiurm  into  lilting  lines  and  aourcc  panels  ol  constant 
alrungth  rearrlta  into  a sot  ol  algehiriic  eittiations  Thusa  are 
solved  for  the  unknown  rliHtiihntions  by  forcing  the  flow  to  tie 
lengentiul  li'  the  sprtaciis  u(  the  oscillating  wings  and  liodies  in 
a set  ol  control  points  The  solution  enables  the  caloulslion  ol 
pieiiura  disitibulions  on  tha  wings  and  atoias  end  of  genarel- 
itad  aerodynamic  ooeUlcinnls  Calculated  leeulli  ate  presented 
and  oomparad  with  exparlmante  Authoi 

N7B'2801fl  National  Aaioapace  Lab.  Amaterdam  INai'milsnds) 

ANALYSIS  OF  MEASURED  AERODYNAMIC  LOADS  ON  AN 
OSCILLATING  WING-STORE  COMBINATION  IN  SUBSONIC 
FLOW 

L Ranlrle  In  AGARD  Speoiallsta  Meeting  on  Wing-With-Stores 
Flutter  Apt  IB76  15  p rail  (For  availability  see  N76-2B011 
IB-021 

An  analysis  Is  givan  ol  aarodynimlo  loads  measured  with 
an  oscillating  wind  tunnal  modal  lapiaaantlng  • wing  with  a tip 
tank  and  a removable  pylon  with  store  Attention  It  paid  to  the 
mlerlerence  •llioli  on  the  wing  load  and  to  the  pylon  alore 
load  In  low  and  high  subsonic  How.  Authoi 

N7B-2B017  Massaiaohmllt-Boalkow  G.m.b  H..  Ottobiunn  (Waal 
□eimanyl. 

WIND  WITH  STORES  FLUTTER  ON  VARIABLE  SWEEP 
WINO  AIRCRAFT 

0.  Saniburg,  A.  Lotte,  and  Q Haldl  In  AQARD  Spociillsts 
Maating  on  Wlng-Wllh-Sloiai  Flultar  Jul  1946  IB  p refs 
(For  avallablHty  saa  N7B-2801I  18-02) 

Wing  mountad  ttoias  with  varying  mass  and  mania  ara 
dlsouBiad  In  eonluncllon  with  vailabla  wing  gaomaliy  fpi  fighter 
aircraft.  Modiflad  branch  moda  taohniquei  wart  ustd  to  obtain 
tha  fraquanclai  and  modethapet  of  tha  ooliplid  lyitum  It  la 
shown  that  only  Iraa  dynamically  loalad  total  aircraft  models 
giva  good  correlation  whan  turning  aflaots  ocoui.  F.O.S 

N7B-2B01I  Aerittllt,  Turin  lllely). 

A PARAMETRIC  STUDY  OF  WINO  STORE  FLUTTER 

1..  Chaste  In  AQARD  Speolalleia  Mealing  on  Wing-With-Sloret 
Fhmat  Apr  1975  12  p refs  (For  avallahlllly  see  N76-2B01 1 
19-021 

The  inlluance  ol  dlllerenl  paramatets  on  tha  Ihilltr  of  winga 
with  Blotos  was  utiidiad  In  mote  then  3000  wind  tunnel 
riontigurutiuns  The  pHtiiinolctH  sUtdlad  inchitie  store  mass,  sltgre 
radius  ol  innrtui.  sture  eg  pylon  pitch  stillniisa  unit  wing  sweep 
imtlh)  Rusiills  indicutir  11)  Fnrltiir  is  induced  hy  the  coupling  ol 
the  .ying  liriHlenuriituI  hiindlng  and  the  store  pitch  inodes  (2) 
Muttur  sporid  (leciuusus  with  incinasing  store  ratllua  ol  rnottia 
tlhiil  ihir  hmiimiicv  ol  thu  slotti  pitch  modii  is  hiqhei  ilinii  tliut 
of  the  hindiimcntul  iindlng  13)  Fur  all  eweep  iinglus.  thu  foiwurd 
e g alulting  piodiiciis  ii  sllghl  luitiiciiun  of  the  minimum  llultur 
sporirl  FOR 

N7B-2B019  Qrummnii  Aniospnoe  Corp  . Belhpage.  N Y 

RECENT  0B8ERVATI0N8  ON  EXTERNAL-STORE  FLUT 
TEH 

Eugenii  H Baird  and  Willlum  B Clark  In  AGARD  Spacialiats 
Mooting  on  Wing  With-Slorus  Flulter  Apt  1976  8 p nils 

(For  oviulnbihty  sou  N73-280I1  19-021 

Thu  problem  ol  wing  flultoi  with  uxtnrnel  sturee  is  dis- 
cussed iri  trirms  pl  Huttiii  ptuviintlun  whirn  iltisignlng  uircrafi 
Oonotal  guidehnus  lor  thii  u()limiiin  siiiinyumunl  ol  oxtumni  slpins 
on  wings  are  given,  and  the  missiun  luuilliig  lailuiiiimunts  lor  u 
new  oircialt  are  considoriid  Othiu  topics  disuussed  inaltidu  tiylons. 
Mulliti  miidiil  tiistii  gruund  viliiiiiitiii  lusts,  and  lliybr  (lullMi 
IIISIH  |.  0 s 

N7B-28020  Air  Force  Flight  Dyiiiiiiilcs  Liib . Wrighl.Piillurson 
AFB,  Ohio 

RECENT  ANALYSIS  METHODS  FOR  WING-STORE  FLUT- 
TER 

Wallor  J Mykytuw  In  AGARD  Spucuillsts  Meriting  on 
Wing  With-Stores  Flutter  Apr  1975  16  p lels  IFpr  sveilehlllty 

sueN76-2B01l  19  02) 
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A nummary  of  a brief  review  (or  some  of  (he  literature  on 
the  practical  aspects  of  wirg  &tore  flutter  prediction  and 
prevention  Brief  comments  are  given  on  the  udvuntages  and 
disadvantages  of  various  aspects  of  analytical  and  test  proce- 
dures Descriptions  of  improved  analytical  procedures  developed 
for  the  United  States  Air  Force  is  then  given  Two  methods  are 
described  in  some  detail  and  the  results  of  the  investigators  are 
outlined.  One  is  a rapid  special  purpose  wing-store  flutter  '*''nlvsis 
program  called  FACES  IthoBdata  storage  and  retrieval  capa..  t.iK s 
which  together  with  a diagnostic  and  interpolation/uKtrapolation 
nroceduro  estimate  the  flutter  spaed  of  new.  similar  stoies.  The 
system  can  oa  coupled  to  a cathode  ray  tuba  to  increesn 
rnan/machine  inteructiur^  and  reduce  decision  times  The  other 
analysis  method  described  is  based  on  the  perturbation  iipproach. 
Computation  times  can  bo  reduced  90%  by  using  the  previously 
availrtble  data.  The  nisthod  produins  good  results  whan  the  moss 
or  (Stiffness  changes  are  nmall  so  that  in  turn,  eigonvaiua  ottd 
elgenvsotor  changes  arc  small.  A graph  of  flutter  speed  versus 
irpportarit  pu'ametera  can  be  produced  in  one  minute  on  a modern 
uonipiiter.  Author 


N7B>30106||(  Advisory  Group  for  Aerospaee  Reteerch  and 
Development.  Pariw  (France). 

VOfITtX  WAKES  OF  CONVSNTIONAl  AIRCRAFT 
Coleman  duP.  Donildaon  {Aaron,  Rta.  Aaaoc  of  Princeton,  Inc. 
N.  J.).  Alan  J.  Bllanin  (Aaron  Rea.  Asaoc.  of  Princatort.  Irtc. 
N.  JT.  and  R.  H.  Korkegl.  ad  (ARL)  May  1976  86  p rufs 
(A0ARD^AG'kO4)  Avail:  NTIS  HC  $4  76 

Tlie  preiant  it^te  of  knowlodge  of  vorttK  wakes  of  conven- 
tional aircraft  It  proaanted.  Topics  ditcusaad  include  roll-up  of 
trailed  vorticlty.  aircraft  wake  geometry,  sinusoidal  instability  and 
vortex  breakdown,  aging  of  vorticas,  pareistanca  of  vortices  in 
the  atmosphere,  end  aircraft  dasign  technioues  to  mirimlie  wake 
haiard  Author 


N76*32014f|l  Advisory  Group  for  Aerospace  Research  and 
Developmant.  Pads  (France). 

RCC6MMEN0ED  PROCEDURES  FOR  PROCESSING 
ACOELEhATION  DATA  OBTAINED  BV  AIRCRAFT  DURING 
ATMOSPHERIC  TURBULENCE  ENCOUNTER 

John  C.  Hoiibolt  (.\eron.  Res.  Assoc,  of  Princeton,  mo..  N.  J.) 

Jul.  1975  16  p refs 

(AGARD-R-a31)  Avail:  NTiS  HC$3.26 

Recommendations  ere  given  for  processing  vertical  ececlore* 
tion  data  obtained  during  turbulence  encounter  of  aircraft  In 
service  operation  to  oLtain  useful  structural  design  information 
for  gust  encounter.  Specific  data  reduction  procedures  are 
recommended  A key  point  in  the  recommendstioris  m that  all 
data  proooislng  be  dnno  on  a consistent  bails.  Charts  and  steps 
for  data  reduction  are  presented  to  achiovo  tills  goal.  Author 

N76-33015f|)  Advisory  Group  for  Aerospace  Research  and 
Davalopmant.  Paris  (Franns). 

MATHEMATICAL  MODELING  AND  RC9P0NBE  EVALUA- 
TION  FOR  THE  FLUCTUATING  PRB8BURC8  OF  AIRCRAFT 
BUFFETING 

John  C.  Houbolt  (Aeion  Ret  Ai^^oo.  of  Princeton.  Inc  . N.  J.) 
Jul.  1076  14  p 

(AGARO-R-e30)  AvuH:  i>:riS  HCS3.26 

The  mathematical  .'  modeling  uaed  lo  describe  the  preeaure 
fluctuations  In  various  turbulent  flow  problems  is  reviewed; 
attention  la  focu<>ed  mainly  on  statiatlcel  desodpdonv  such  at 
era  Involved  In  power  epectrel  approaches.  These  modtft  ware 
used  nu  building  blocks  to  ayntheslze  a mathematicei  model 
describing  the  turbulent  proseure  lluctuatlons  during  buffeting  of 
an  airplane  wing.  Means  (or  avaluatinq  the  dvr,amio  respor^se  of 
the  structure  due  to  *.ho  buffeting  foioea  ware  developed.  An 
exampia  treutment  shows  that  the  dynamic  response  may  be 
an  ippraolabla  per'-ent  of  an  associated  rafaranoe  afatio  deflaotion. 
It  la  racommendad  that  a lerlea  of  controlled  bu'ftt  taats  be 
made  to  check  on  the  validity  of  the  equations,  and  to  establish 
their  parameters.  Author 


N7b-1601Bi^  Advisory  Group  for  Aerospace  Re&oerch  and 
Development.  Psris  (France) 

FORCE  MEASUREMENTS  IN  SHORT  DURATION  HYPER- 
SONIC FACILITIES 

Leonard  BBnistein  (Cueon  Mary  Coll)  and  R C Pankhurnt.  ed 
Nov.  1975  224  p refs 

(AGARD-AG-214.  AGARDograph-Z  1 4)  Avail  NTIS  HC  $7  75 


Attention  le  drawn  to  iho  I'nnciple  whereby  the  aerodynarrr 
ic  forcus  on  a model  in  a wind  tim  'Ol  are  dalerininAd  by  ,naaBiiring 
the  reaclionc  to  thorn  The  dih^jii^iSion  ik  basud  upon  a division 
of  Buch  reactions  into  two  basic  classea.  depending  on  the 
restraints  imposed.  itQ  no  restraints  exist,  tha  model  flies 
freely  and  the  forces  ii\av  bu  inferred  from  the  accelerations, 
either  measumd  diructly  O'  derived  from  di8ptAconi«r>t  vs  time 
d-ua  When  thn  model  ih  supposed,  the  farcea  aru  determined 
(lum  inoaBurnmonts  of  iho  mnchanical  strains  induced  in 
suMAbly  designed  suppoits  Hybrid  tMChnirities.  whuiu  these 
extreme  cases  of  no  rostnxni  or  nearly  complete  rostiaint  cn'uiot 
ue  asbiitnud,  eru  also  discussiid  A detaiUid  diKcuiiSicnof  tranMiucoi 
ser^sing  eiernuiits  anci  their  iticorporaliun  into  inHasiinrig  systems 
IS  given  Suinu  (tarticular  itystr^rTis  are  nlKo  described  For  initividiiul 
titles,  sou  N76- 1 6020  tfiruiigh  N76-16022 

N76*16020  Advisory  Group  for  Aeruspoco  Resoatch  and 
Devttlopmont,  Pans  (France) 

SOME  FUNDAMENTAL  PRINCIPLES 

in  Its  Force  Meas  in  Short  Duration  HypersDnlc  Facilities  Nov 
1975  p 7-60  (For  availability  seo  N76-10019  07-02} 

Thu  motion  produced  by  tha  ectiort  of  forces  ct^  a system 
is  described  by  the  uquallons  of  motion  for  the  syatem.  these 
equations  are  formulated  using  the  Newtomait  and  Layranglan 
approaches  Topics  discusood  include  aorodynamlc  data  from  the 
analysis  of  umaatrainad  motion,  aerodynumio  data  (rom  measure- 
mants  of  the  reaction  in  supports,  hybrid  techn.ques.  aeradvnamic 
characteristics,  aerodynamic  forces  and  momttnts.  and  degrees 
of  fieedom  M.J.S 


N76*  16021  Advisory  Group  for  Aorospucc  Research  and 
Developmont.  Paris  (France) 

FORCE  BALANCE  TECHNIQUES 

in  its  Fores  Maas,  in  Short  Duruiion  Hyparsortic  Fncllliies  Nov. 
1975  n 52  104  (For  availability  see  N76-iaQ19  07-02) 

The  design  of  a force  balr^cu  for  transient  measurements 
takes  into  account  both  iU  statu  and  its  dynamic  porformanca 
The  propertioa  are  reviewed  of  those  solid  statu  materials  which 
are  usoful  as  electromechanical  tianiducers  in  force  balances 
having  a sufficiently  goon  (‘igh-fiequency  performartce  of  vme  in 
short  duration  hypersonic  wind  tunnels  Othnr  topics  discussed 
include  general  aspects  of  force-balance  design,  electrical  syt^lb^tis 
for  signal  generation  and  prooasslng,  data  recording,  anci 
calibration  techniques.  M.J  9 

N7B-1B022  Advisory  Group  for  Aurospuce  Research  and 
Doveinpment  Pans  (Frar^cel 

FREE/PLIGHT  TECHNIQUES 

in  Its  Force  Maas  in  Short  Duration  Hypersonic  Facilities  Nov. 
1975  p 104-214  refs  (Fui  Bvailabillty  soe  N76-1Q019  07-02) 
Methods  aru  dlKcusseri  for  acquiring  force  data  based  on 
studies  of  the  motion  of  modrris  'flying'  under  laboratory  conditions 
The  model  presented  is  potentially  free  of  all  oxtrarteous  influunces 
from  supports,  and  prumaturo  boiutdary  layer  separation  and 
•naccuratu  repioseniation  ol  the  bosu  region  are  uvrjidad  In  addition 
to  those  problems  arising  from  vibration  of  the  supports  The 
design  and  manufocture  of  models,  model  suspension,  launching 
and  capture  systems,  position  and  altitude  us  a function  of  time, 
velocity  measuremunts.  and  acceleiation  inousuromonts  aiu  also 
discussed  M J.S 

N76-1703D||(  Advisory  Group  for  Aerospace  Rosuurch  and 
Development.  Peris  (France). 

PLOW  SEPARATION 

Nov.  1975  584  p refs  In  ENGLISH;  partly  in  FRENCH  Presented 
et  the  Fluid  Dyn.  Panel  Symp.,  Goettingen.  Germany.  27-30  May 
1975  Original  oontBins  color  illustrations 
(AQARD-CP-168)  Avail;  NTIS  HC  $13.76 

Two  dimensional  end  three  dimensional  laminar  and  turbulent 
separation  phenomena  in  subsonic  transonic,  and  supersonic  flows 
are  ruportud.  For  individual  titles,  see  N76- 17031  through 
N7R  17070 

N76-17031  Deutsche  Furschuiigs-  unci  Versuchsanstalt  fuer 
Luft-  und  Ruumfahri.  Goettingen  (West  Germany) 

AN  ACCOUNT  OF  THE  SCIENTIFIC  LIFE  OF  LUDWIG 
PRANDTL 

H Schlichllng  In  AGARD  Flow  Separation  Nov.  1976  32  p 
refs  (For  aveilability  see  N76- 17030  08-02) 

Aftei  an  introduction  on  Prandtl's  professional  career  the 
following  are  dealt  with  in  Part  1.  Boundary  layer  theory,  wing 
theorv  at  subsonic  and  supersonic  speeds,  tlieory  ol  stability  of 
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luminur  Now  Fuithetinoiu.  in  Ihib  socliun  tho  following  pioblemii 
nre  tcuchod  on  briefly  Fully  tfoveloped  turbulent  flow  wrtfi 
npplicaliuri  to  boiindety  layere,  pipe  flow  and  rneteorology. 
Prantffl'a  iiontrihutiona  to  (fuvelupinent  of  wind  tuiinut  tecfinlquea 
are  also  montioniin  In  Part  II  auitta  luinurks  are  made  on  the 
largu  numbur  of  duotoial  iheaes  which  have  buan  aupervised  by 
PranritI  Author 

N70<17032  Offii'.u  National  d I liidoH  et  da  Ret-herches 
Aaroapatlalea.  Purln  (Fianoal 

LAMINAR  SEPARATION  AT  A TRAILINQ  EDGE 

Jaan  Piorru  Guiiaiid  arin  Rone  Scfinnit  lit  AGARD  Flow 
Sapaiation  Nov  197Fj  5p  refs  IFor  nvniialnlity  snn  N70  17030 
08-02) 

A modal  of  incipitnl  eeparation  la  provided  for  the  trailing 
edge  of  a thin  wing  In  incontpreiilble  very  high  Reynolda  number 
flow  the  modal  of  separated  flow,  with  a lemall)  leoirculatlon 
tone,  of  elraamwiae  Igngth.  Is  conalstcnt  with  a matuhed 
aeymplollc  expansion  scheme  of  eohitlon  of  the  Navler  Stokes 
equations  In  the  vicinity  of  the  trailing  edgo.  The  alrualure  of 
the  flow  Involves  a triple  deck  of  Sytchov'a  type  very  close  to 
iiaparation.  embedded  fn  another  triple  deck,  of  Slawartsona' 
lyoa,  which  Is  relavint  to  the  overall  separated  flow  Ignoring 
angle  of  attack  effecls.  the  flow  depends  on  two  constants  the 
value  ol  vortlclty  In  Ilia  recliculatlon  aune  and  the  precise  positron 
of  separation,  which  is  known  already  as  far  as  order  ol  magnitude 
Is  co'Acernerl,  Author 

N76- 17033  Michigan  Univ..  Ann  Arbor.  Dept  of  Aerospace 
Engineering  ■ 

LAMINAR  SEPARATION:  A LOCAL  ASYMPTOTIC  FLOW 
DESCRIPTION  FOR  CONSTANT  PRESSURE  DOWN- 
STREAM 

A F.  Meaalter  In  AQARD  Flow  Seoaiatlon  Nov.  1976  10  p 
rela  (For  availability  ana  N7A.  17030  08-021 
(Conireci  DAHCOA  68-0-0033) 

A theorellcal  ntudu)  Is  propuaad  lur  Die  deacripllon  of  two 
dimanslonal,  slaady.  incompiaeelbla,  laminar  boundary  layat  flow 
near  e aaparatlon  point  ll  la  aatumad  that  tha  preaiura  lust 
downatream  of  sttparatlon  Is  approxlmalaly  conalanl.  and 
asymptotic  aolutlons  are  than  sought  for  large  Reynolds  number 
and  small  dlatance.  The  first  two  taimo  ol  tha  complex  perturbation 
valocity  In  tha  external  flow  are  shown  to  Imply  o pressure 
gradient  upstream  which  ra  ganerellv  lavorabla.  and  advarsa  only 
lor  a short  dlatance  This  representation  la  no  longer  valid  In  a 
amill  neighborhood  of  the  aepaiallon  point  where  an  Intersclion 
of  the  boundary  layer  with  the  asternal  flow  must  be  taken  Into 
accounl.  Solutions  are  oblalnad  for  the  boundary  layer  |usi 
upstream  and.  with  an  nddlilonsl  assumption,  for  the  region  of 
backflow  lust  downstream  of  tills  region.  A brief  review  end 
extension  are  also  givsn  lot  an  asymptotic  modal  ol  the  complete 
woke  behind  a circular  evlindet  with  the  assumption  of  nonieto 
drag  iit  infinita  leynolds  numbur  Author 

N76-17034  Ruhr  Unlv  . 8ochum  (West  Germany) 

DEPENDENCE  OF  LAMINAR  SEPARATION  ON  HIGHER 
ORDER  BOUNDARY  LAYER  EFFECTS  DUE  TO  TRANS 
VERSE  CURVATURE.  DISPLACEMENT.  VELOCITY  SLIP 
AND  TEMPE  1ATURE  JUMP 

A.  Wehrum  In  AGARD  Flow  Seperabon  Nov  1975  12  p 

reh'.  IFot  avullablltly  see  N76- 17030  08-021 

The  laminar  compressible  higher  order  boundary  layer  along 
e cliculat  cylrnder  In  an  axial  parallel  supersonic  How  Is  studied 
according  to  the  method  of  matched  asymptotic  expansions  A 
weak  constant  mess  Dow  is  Injected  Into  the  boundary  layer 
through  the  surtaco  at  the  cylinder.  As  a consequence  ol  the 
homoganeoue  mass  injeotlon  the  first  order  boundary  layer  solution 
already  leads  to  separation  of  the  boundary  layer  within  a finite 
dlitance  Ironi  tho  laading  edge.  In  a second  order  theory  the 
Innuenceof  higher  order  boundary  layer  affects,  sucli  at  tranaverte 
cunratura.  diapiscemsnt.  velocity  slip  and  lamparaiure  jump,  on 
lha  well  ahaar  stresi  and  the  location  ol  the  septrallon  point  Is 
studied  As  numerical  lesults  show,  transverse  curvature  and 
low  density  eltacta  due  to  velocity  clip  and  tempareture  jump  at 
tha  wall  increase  the  wall  ehear  stress  end  therefore  lead  to  a 
downstream  shifting  ol  tlm  separatlnn  point  □liplacement  alfacl 
Incroetei  the  wall  sheer  a-ireaa  near  tha  leading  edge.  Author 


NTS- 17036  Cincinnati  Unlv..  Ohio 

EVALUATION  OF  SEVERAL  APPROXIMATE  MODELS  FOR 
LAMINAR  INCOMPRESSIBLE  SEPARATION  BY  COMPAR- 
ISON WITH  COMPLETE  NAVIER-8TOKES  SOLUTIONS 

K.  N Ghia.  U Ghle  and  W A Teach  IQE.  Co..  Evsndale.  Ohio) 


In  AQARD  Flow  Saparation  Nov  1976  16  p refs  (For 

availability  see  N76  17030  08-021 
(Grant  NSF  GK-3SBI4I 

Savaral  approximate  msthamatical  modelt  have  bean  anelyiad 
lor  studying  laminar  separation  lor  incoinprassible  How.  lor  which 
tha  Navlar-Stokei  aquations  comprise  an  exact  methematlcal 
model.  Two  modal  flow  configurations  have  been  used  The  first 
cnnllguratlon  considered  consists  ol  tha  (low  In  the  boundary 
layer  on  a Iwo  dimensional  sami-Infinita  slab  with  a vertical 
leading  face  and  shoulders,  with  varying  dsgrei  ol  bluninasa. 
forming  an  axtarnal  corner  on  the  body  The  second  How 
conllguretlon  repraterits  e dess  ol  two  dimensional  bodloa  with 
an  internal  corner  and  a more  pronounced  separabon  region, 
this  configuration  in  used  lor  only  one  approximate  model  so 
far.  Reaiilii  obtained  with  the  various  approximate  modelt  art 
avtiualtd  by  comparlaon  with  tha  coiretpondlng  Navlar-Stoktt 
solutions.  All  the  models  conildered  load  to  linptoved  rasulta  ti 
the  Raynpldi  number  Is  Incretstd.  Author 

N7S-1703S  Queen  Mary  Coll..  London  (England). 

NUMERICAL  INVESTIGATION  OF  REOUUR  LAMINAR 
BOUNDARY  LAVER  SEPARATION 

H.  P.  Horton  In  AQARD  Flow  Saparation  Nov  1976  12  p 

ralt  (For  ivallablllty  aat  NTS- 17030  08-021 

An  teourtta  numerical  piocaduia  ol  tha  dllferenllal  dlllertnce 
type  lot  lha  solution  ol  tha  Incompteisibla  laminar  boundary 
layer  aquations  la  preientid.  Tha  proetdurt  Is  applloabit  lo  both 
diract  ptoblems,  In  which  tha  praasurs  distribution  la  prticribad. 
and  Invartt  probitmt  of  tha  type  In  which  tha  wall  shear  la 
ptatctibtd.  Soma  txamplat  computed  by  thla  procedura  thaw 
that,  by  prticrlblng  the  wall  ahaar  to  be  lagular  In  lha  vioinlly 
of  aaparation,  tha  usual  singularity  at  aaparatlon  It  avoided. 
Roaulti  are  also  preiantod  In  which  downstream  marching  with 
prescribed  well  shear  hut  bean  continued  tb  conaldtrabls  dlstancaa 
btyond  aapatatlon.  Including  an  example  In  which  both  regular 
inparttlon  and  re-attaohmant  occur.  In  other  casts  no  solution 
to  the  Inverse  problem  can  bt  found  beyond  a ihoti  distance 
atlar  aaparatlon.  but  by  cmoothly  joining  a preiorlbed  praature 
dIstrlbuHun  to  that  oalculatod  In  tha  Invent  problem  upstream. 
It  hat  been  found  pottible  to  oonllnua  tha  computation  as  a 
dIract  problem,  Quaitloni  ol  stability  and  uniquontsi  of  lha 
aolutlunh  are  dlscutsad.  Author 

N7B-17037  Cincinnati  Unlv..  Ohio.  Dapt.  of  Asiospacs 
Englnaerlng. 

FINITE  DIFFERENCE  BOLUTIDNS  FOR  SUPERSONIC 
SEPARATED  FLOWS 

M.  J.  WatIa,  A.  Poltk,  V.  N.  Valia,  and  5.  D Bsrtka  In  AQARD 
Flow  Separation  Nov.  1876  12  p refs  (For  evallabllltv  sae 
NTS- 17030  08-02) 

(Contraola  F3361b-73-C-4014;  ND0019-73.C-0223; 
N60B21-74-C-0203I 

Laminar  and  turbulent  teperitlon  bubblei  era  addiassed  (or 
a wide  lunge  of  gaomstrlti  using  sn  Implicit  Unite  dllference 
tsohnlque  lo  solve  the  Interacting  boundary  layer  aquations 
Solutlona  ara  presented  lor  laminar  compriiilon  ramps  at 
M --  4 and  6.  wiM  tamperature  ranges  ol  0.2  to  1.0  and  angles 
ol  iwssp  (yaw)  relative  to  the  malnitrsam  of  up  to  60  deg.  In 
addition,  solutions  lor  lamlnor  flow  over  wavy  walls  with  multiple 
separation  bubblaa  are  given  here  for  M 3 Application  of 
tha  aporoach  to  turbulent  lepereiad  (lows  ahead  ol  o compraiiion 
tamp  Bl  M 3 Is  alco  conildersri  Author 


N7B-1703B  Centra  National  de  la  Recharcha  Sclentiflque. 
Meudon  (France).  Lab  d'Airotharmlque. 

SEPARATION  BUBBLE  PRODUCED  BY  A BHALLOW 
DEPRESSION  IN  A WALL  UNDER  LAMINAR  SUPERSONIC 
FLOW  CONDITIONS  [SULBE  DE  DBCOLLEMENT  PRODUIT 
PAR  UNE  FAISLE  OEPRESBION  DE  PAROI  EN  ECOULE- 
MENT  LAMINAIRE  tUPEHBONIQUEl 

E.  Prunat-Foch,  F.  Lagav-Deiaiquellac.  and  Q B.  Dlep  In  AGARD 
Flow  Saparation  Nov  1976  9 p rata  In  FRENCH:  ENQLISH 
Biimmary  (For  availability  ate  N76- 17030  08-021 

In  supersonic  How.  a ahallow  dalurmatlon  on  a Hat  picto 
Inducai  a amoll  ssparatad  bubble  In  the  boundary  layer.  In  order 
to  predlut  this  laminar  leparailon  and  rsattschment  proceat 
Including  heat  tranalar  plisnomana  at  tha  wall,  a theoretlual  itudy 
was  built  up,  using  Dorudnltayo  Inlagral'i  method  as  well  am 
axprerslont  auggsMsd  by  Nialsan  for  the  velocity  and  temperature 
proHlai.  Thaisby  tha  oaloulitlon  can  be  carried  out  up  to  the 
reettachment  point.  Slmultanaouily  oxperlmanta  were  made  In  a 
wind  tunnel.  Experimental  and  predicted  reeulti  ere  In  good 
agreemant.  Aiillior 


33 


02  AERODYNAMICS 


N76-1703B  Ohio  State  Univ  . Calumbus.  Dept,  of  Aetonauttoat 
Engineering 

AIYMPTOTIC  THEORY  OF  SEPARATION  AND  REATTACH 
MENT  OF  A LAMINAR  BOUNDARY  IJkYER  ON  A COM 
PREB8ION  RAMP 

Odus  P Burggral  In  AGARD  Flow  Separation  Nov.  1076 
9 p refa  (Fur  availability  sea  N76- 17030  0B'Q2} 

(Contiact  N00014'07-A-0232'0014l 

Laminar  boundary  layer  separation  and  reattachment  Is  hara 
conaldarad  lor  adiabatic  Mow  over  a compression  ramp  with 
supersonic  mainstream  For  large  ramp  angle,  calculationa  based 
on  the  Stewartson-Williarns  triple  deck  theory  show  that  the 
regions  ol  seperation  and  reattachment  become  distinct,  with 
an  intervening  (plateeu)  region  of  nearly  constant  pressura.  The 
mathematical  description  ol  ouch  ol  these  dlatmct  lagiona  la 
given,  and  simple  lormulas  derived  for  a number  of  quantities 
ol  Interest.  Including  the  plateau  preaiure.  conditions  at  separation 
and  raattachment.  and  the  geomelty  of  the  separated  region 
Detailed  comparisons  of  the  theoretical  results  with  available 
experlmentel  dale  show  Isvorable  egreemant.  Author 


N76-17040  Technitchn  Hogesohool,  Dalit  (Natharlanda) 

ON  THE  CALCULATION  OF  LAMINAR  SEPARATION 
BUBBLES  IN  TWO-DIMENSIONAL  INCOMPRESSIBLE 
FLOW 

J.  L.  Vanirigen  /n  AGARD  Flow  Separation  Nov  1976  16  p 
raft  (For  avallabllllv  aae  N7e- 17030  08-02) 

A naw  laminar  boundary  layer  calculation  mathod  la  praientad 
which  combines  ths  ilmpilclty  of  Thwsites'  mathod  for  the 
prediction  of  the  momenlum  lots  thioknasa  with  the  accuracy 
of  Stratford's  two  Isyer  methud  for  ths  prediction  of  the 
position  of  Ismlner  sapsrstlon.  Csiculsted  boundary  layer 
characteristics  for  arbitrarily  prsicribad  prassura  distrlbutlone  In 
general  show  a singular  behavior  el  separation.  It  Is  shown  that 
a real  separating  flow  lands  to  adjust  Itsalf  in  such  t wsy  that 
the  tetultitig  pressure  distribution  prevsnta  lingular  behavior  of 
the  boundary  layer  An  earlier  mathod  for  the  prediction  of 
traniltlon  In  itlachsd  boundary  layers,  baasd  on  linear  etebillty 
theory.  Is  sklendad  to  ths  csss  ol  saparatsd  flows.  Two  msthods 
are  discuscsd  which  might  bs  uisd  to  pradicl  whither  resttibh- 
ment  of  the  luibulent  shear  layer  will  occur.  Finally  some  rasuitt 
ate  diecuaaed  of  wind  tunnel  ekpatlmenli  on  the  FX  e6-S-1Be-V1 
Wortmann  airfoil,  and  on  a circular  cyllndar  with  ■ taperad  tell. 

Author 

N7fl-17041  Offlca  National  d'Eludss  el  de  Reoherchea 
Aerospetlalii.  F'lrli  IFrsncsI. 

TURBULENT  EEPAHATION  IN  TWO-DIMENSIONAL  FLOW 
lOECOlLEMENT  TURBULENT  EN  ECOULEMSNT  BIOIMEN- 
SIONNELI 

MeuMci  SIrlelK  In  AGARD  Flow  Sspsritlon  Nov.  1976  27  p 
rule  In  FRENCH:  ENGLISH  summary  (For  avilleblllty  sea 
N76- 17030  09-02) 

The  generil  features  of  sapirited  turbulsnl  flow  regions  are 
defined  and  In  particular  a tllscussion  Is  made  on  tho  physical 
reality  of  strlotly  two  dimensional  tuibulant  flows.  The  thras 
lundsinaiilal  problems  which  occur  in  the  detailod  axperimental 
unalysls  of  s saparatod  rone.  I.e  saparutiori,  raattachmont  and 
coupling,  ore  conaldarad  successivoly  and  ths  main  factors  of 
influenca  which  rule  these  plianomana  according  to  the  subsonic 
transonlc-Bupsisonic  naturs  of  the  flow  are  prasented.  Lastly,  a 
rapid  review  of  the  methods  of  pisdicllun  cutrently  available  la 
made.  Aulhoi 


N7B-17042  Queen  Mery  Coll . London  lEngland] 

MEASUREMENTS  IN  SEPARATING  TWO  DIMENSIONAL 
TURBULENT  BOUNDARY  LAYERS 

J Chu  end  A.  D.  Young  In  AGARD  Flow  Separation  Nov. 
1976  12  p refs  Sponsored  by  Min  of  Defence  (For  aveileblllty 
see  N7e- 17030  08-02) 

Two  different  typos  ot  pressure  distribution  resulting  In 
seperation  were  Induced  In  the  flow  over  a flat  plate  roro  Incidence. 
Maasuramenta  wore  made  of  velocity  distributions  akin  ftlcllon. 
turbulenoa  compononta  and  shear  itress  dlstiibutlons  at  various 
stelluns  both  prior  to  and  just  after  aeparatlon.  The  results  bsva 
bean  compered  with  the  predictions  of  various  thaodoa.  Of  these 
only  those  of  Bradshaw  and  of  Kuhn  and  NIulaon  showed  good 
agraamant  for  integral  qutniltlaa  with  the  meiauromenta  right 
up  to  the  separation  point,  the  predictions  of  the  remaining 
mathods  tended  to  depart  radlaally  from  the  measurements  soma 
little  distance  ahead  of  separation.  Significant  diffaranesa  wsia 
found,  however,  between  tht  maaiured  shear  straia  distributions 
nnar  aeparatlon  and  the  piedloliona  ol  Bradshaw's  method,  these 


difletences  indicate  where  improvements  to  the  method  <nay  be 
made  With  certain  impoitint  pioviios  the  methods  of  Stratford 
and  Townsend  lor  predicting  the  saparation  position  are  shown 
to  ha  falily  reliable  Author 

N76-17U43  Southern  Methodist  Univ . Dellas.  Tex  Dept  of 
Civil  and  Mechanical  Engineering 

CHARACTERISTICS  OF  A SEPARATINQ  INCOMPRESSIBLE 
TURBULENT  BOUNDARY  LAYER 

Rogar  L.  Simpson  In  AGARD  Flow  Sapaiatlon  Nov  1976 
14  p rets  (For  avallabillly  sea  N76  17030  09-02) 

IGiania  DA-ARQIDI  3 1 - 1 24-72  G3 1 . 0AHC04-74-Q  0024, 
DAHC04.7B  G 00R1I 

Laser  and  hot  filrn  iinemoniHtat  inHahiiremenla  upstream  end 
downalraarn  ol  Ilia  separation  zona  are  piaaentnd  for  a nominally 
two  dimantlonal  incompressible  luibulant  boundary  layer  lor  an 
alrloll  lypa  How  Tha  dlractlonally  aeniltiva  laser  inamomalat 
maaiutamaniB  mdicati  that  the  location  of  Intaimitteni  laparailon 
aa  dafinad  by  Sandborn  la  tha  proper  looailon  ol  whaia  lha 
How  lira!  dsllecla  from  tha  wall  lo  rallava  tha  Impoiad  pressure 
gradient.  Upalrtam  at  aapatation  iha  corralallona  of  Perry  and 
Schofield  lor  mean  valocily  ptolllaa  B|a  supported  within  tha 
unctrtalnly  ol  lha  data.  Tha  saptrited  How  Held  shows  soma 
piolila  almllarlty  for  all  maaiuiad  guantitlaa.  The  noimal  stiais 
terms  In  tha  momshtum  and  turbulanco  energy  aqualloni  are 
shown  to  be  Impoitant  near  separation  and  cannot  ba  naglaotad 
for  lha  close  ptodicllon  of  ths  aeparatlon  location  Aulhoi 

N7S-17044  MoGIII  Univ..  Montroal  IQuefatc).  Dept,  ol 
Machanloal  Engineering. 

THE  PREVENTION  OF  SEPARATION  BY  RLOWINQ  IN 
TWO-DIMENSIONAL  PLOW 

B G.  Newman  and  H.  P A H.  Irwin  (Natl  Res  Council  of 
Can)  In  AGARD  Flow  Separallon  Nov  1976  13  p reft 

(For  availability  see  N7e- 17030  08-02) 

Two  methods  have  bean  davalopad  for  calculating  tha  (at 
momentum  required  to  pravant  tha  laparailon  ol  tha  two 
dimsnalonil  Inoomprtsalbla  turbulent  boundaiy  layet  In  advaraa 
prsssLiiB  gradlania  Tha  llril  was  a strip  Intagral  mathod  lor 
plane  walla  ths  ahsar  striai  at  aach  limit  being  bassd  on 
maiauremanti  In  sail  praiarving  wall  lets.  The  second  la  an 
axtenalon  ol  dIHarantlal  methoda  which  usaa  lour  modal  eauitloni 
lor  lha  Individual  Rayncildi  sirastaa  and  ona  aquallon  lor  the 
rata  of  lutbulanoi  dlialpatlon.  In  goneiil,  the  dllferantlil  method 
la  mors  acourata  oartlculiily  when  the  outer  wake  la  lirga. 
Howavsr.  aa  uiad.  this  mathod  luqulrid  mcia  Inniil  data  and 
was  about  Ihrat  timai  mora  axpaniiva  to  tun.  The  Integral  mathod 
la  Ihsialoia  aim  uaelul  and  la  not  llmitad  to  low  ouivaturs. 

Author 


N79-1704B  Boeing  Commercial  Airplane  Ca , Ssattla.  Wash. 
Aarodynamloa  Ratearch  Unit. 

THE  ANALYSIS  OF  FLOW  FIELDS  WITH  lEPARATION  BY 
NUMERICAL  MATCHING 

G W Bruns,  P E.  Rubbart,  and  C K.  Foraater  In  AGARD 
Flow  Separation  Nov  1976  B P rail  IFor  avallabillly  aae 
N7B- 17030  08-02) 

(Contreot  F33aiB-73-C-3037) 

A computing  mathod  la  raportad  for  How  Helds  charsetarized 
by  tha  prasenoe  ol  viscous,  aeparatad  raglons  Intaraciinq  stiongly 
with  u suriounding  Inviacid  How.  The  piocsduis  fa  lu  divida  tha 
How  Held  Into  asvaral  regions,  aach  domlnatsd  by  a particular 
type  ol  fluid  phyalci.  and  to  anilyza  each  region  by  using  tha 
numerical  lolullon  tachniqus  that  la  computationally  optimum 
for  tha  dominant  type  of  Mow.  Tha  paper  apacifically  addreaiss 
tha  problem  ol  matching  a numaricti  solution  of  ths  Novler-Stokas 
equations  lot  a region  containing  aspirated  How  with  anothei 
numorloal  solution  appropilatc  lor  an  edlacent  region  ol  Inviacid 
flow  A kay  Isatiirs  of  tht  mathod  piasanted  la  tha  placoment 
ol  the  matching  boundary  In  space  occupied  by  purely  Inviacid 
flow  and  ramota  From  local  artaa  ol  atrohg  vlscoua/lnvlscld 
Interactloni.  A datillad  itudy  and  numerical  substantiation  ol 
ths  method  are  praitntad  for  axliymmatrlc  How  over  an  ellipaoid 
of  revolullon  with  laminar  laparition.  Author 

N79-17046  Offlca  National  d'Etudaa  at  da  Recherches 
Aaroapatlalaa.  Peril  IFrancel. 

EXPERIMENTAL  AND  THEORETICAL  INVESTIGATIONS  OF 
TWO-DIMENSIONAL  REATTACHMENT  IN  TURBULENT 
INCOMPRESSIBLE  PLOW  [ETUDE  EXPERIMENTALE  ET 
THEORIQUE  DU  RECOLLEMENT  BIDIMENSIONNEL 
TURBULENT  INCOMPREBBIBLE] 

Jaan-Claude  LaBallaur  and  Jean  Miranda  In  AQAFID  Flow 
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Sapnration  Nov  1976  13  p refv  In  FRENCH.  ENGLISH 

sumrnaty  {For  avaiinbillty  lae  N76- 17030  08  02) 

Turbulent  reattaching  flow  downitream  of  a backward  facing 
step  hai  bean  exparimanted  using  a two  dirner>iional  plena 
incompressible  configurallon,  with  poHSibllitv  to  induce  favorable 
or  adverse  prasiure  gradients  In  the  poter\tial  flow  near 
reattachm eni.  A whole  calculation  hat  been  parforrnod  by 
obtaining  naif  inducad  Interaction  in  matching  a wall  dissipative 
layer  with  an  invisold  and  irrotational  extarnal  flow.  Except  for 
weak  viscous  interaction  regions,  an  inverse  calculation  process 
Is  used  to  avoid  singularities  following  the  Klinarberg's  method 
lor  transonic  aerofoils.  Wall  pressure  distribution  thjn  rosults  of 
an  Integral  boundary  layer  calculation,  whose  failure  for  strongly 
separated  regions  is  eauily  overcomo  by  substitution  of  an  empirical 
piesoure  law  Author 

N76‘17047  Virginia  Polytechnic  Inst,  and  State  Ur\lv..  Blacksburg. 
Dapt.  of  Aerospace  and  Ocean  Enginearlng. 

THMCE  DfMINtlONAL  DISTURBANCES  IN  REATTACHINQ 
8ERARATI0  PLOWS 

0.  R.  Inger  fn  AQARD  Plow  Separation  Nov  1976  12  p 

refa  (For  availability  sea  N7e- 17030  OB  02) 

Two  poiilbio  causes  of  the  pronounced  periodic  spanwtse 
disturbances  that  hsve  been  observed  in  nominally  two  diman* 
tional  or  axl'tym matrlc  reattaohing  laminar  and  lurbulant 
saparatad  flows  art  studlad  thaoretlcally.  Approximate  analytical 
compraiilble  srrtall  diaturbenoa  (low  models  for  both  a local 
vortex  Instability  machanism  and  the  affect  of  a row  of  Incomirtg 
Btreernwiae  vortical  are  set  up.  solved  and  compered  with  available 
experimental  data  on  aurfaoe  diaturbance  pattern,  preiiure  and 
heat  tranafar.  The  raiultt  on  all  oountrt  confirm  the  pradictlont 
of  tha  vortex  instability  model  It  Is  alao  shown  that  Reynoida 
analogy  does  not  apply  to  the  diaturbance  skin  friction  and  heat 
transfer.  Author 

N76-1704B  Naval  Surface  Weeponi  Center,  White  Oak,  Md. 
AN  EXPSPIMENTAl  INVESTIQATION  OF  THE  COM* 
PRESSIBI.I  TURBULENT  BOUNDARY  UYER  SEPARATION 
INDUCED  BY  A CONTINUOUS  PLOW  COMPRESSION 
Robert  L.  P.  Volilnet  /n  AQARD  Flow  Separetion  Nov.  1976 
11  p raft  IFor  availability  sea  N7e*17030  08*02) 

Flow  field  measurements  of  a compreaslble  turbulent  boundAry 
layer  on  noule  wall  seperetlon  are  praianted.  A continuous 
compression  of  the  noxile  flow  was  Imposed  on  the  thick  noale 
wall  boundary  layer  to  produce  a itraamwlie  preaaure  rise  of 
lufficlant  atrangth  to  oause  separation.  The  effacta  of  Reyrtolda 
number  on  the  aeparatlon  phenomena  are  presented.  For  Revnolde 
numbers  below  6.  x 100.000  the  seperatlon  length  was  found 
to  inoraese  with  inoreaslng  Reynolds  number,  whereas  for 
Reynolds  numbers  above  8.  X 100,000  the  reverse  trend  was 
obiervtid.  This  reversal  in  the  separation  length  veraus  Reynolds 
number  trend  wis  consistent  with  the  reverset  observed  for 
Inolplunt  sepiretioM  versus  Reynolds  number  correletluns.  Author 


N76*17049  Cranfield  Inst  of  Technology  (England)  Aerodynam* 
ics  DIv. 

LAMINAR  AND  TURBULENT  BOUNDARY  LAYER  OEPARA* 
TION  AT  SUPERSONIC  AND  HYPERSONIC  SPSEOS 

John  L Stollary  AQARD  Flow  Separation  Nov.  1976 
11  p refs  (For  availability  sea  N76'17030  08*02) 

A number  of  theoretloel  and  axparlmental  Investigations  of 
shock  boundary  layer  interaction  are  discussed  Both  laminar 
and  turbulent  layera  ere  conaidarad,  growing  over  two  dimensional 
and  sxlsymmetrlc  bodlas.  For  laminar  flow  a simplified  veitlon 
of  the  momentum  integrcl  method  has  been  developed  end  uied 
to  predict  Incipient  separation.  A number  of  comparisons 
bptwean  experiment  end  theory  for  etteched.  incipient  end  well 
separated  flaws  era  Included.  For  turbulent  flow  the  three  layer 
model  proposed  by  Elfetrom  is  shown  to  give  good  quantitative 
Bstimstes  of  incipient  seperatlon  and  to  explain  the  Reynolds 
numbsr  trend  found  experimentally.  SInca  thn  turbulent  btmnderv 
layer  it  more  resistant  to  shock  Interference  a very  eimple  etteched 
Mow  theory  Is  derived,  which  gives  good  predictions  of  both 
pressure  and  heat  transfer  at  hyparionic  spoads  Author 


N76*17O60  Yon  Karrnan  Inst,  for  Fluid  Dynamics,  Rhode*Saint* 
Qenese  (Belgium). 

INCIPIENT  SEPARATION  OP  A COMPRESSIBLE  TUR* 
BULENT  BOUNDARY  LAYER 

C.  Appels  and  B.  E.  Richards  in  AQARD  Flow  Separation 
Nov.  1976  12  p refs  (For  avaliability  see  N76-17030  06*02) 


The  lepnration  of  a turbulsnt  boundary  layer  is  studied  that 
developed  on  nozile  walls  induced  by  e compression  corner  at 
Mach  numbers  of  3.6  and  5.4  over  ■ range  of  Roynolds 
numbers  bavud  on  boundary  layer  thickness  of  100.000  to  1 
million  Careful  application  of  liquid  line  and  schlieren  flow 
visualixstlon  tachniquas  wera  used  to  detect  separated  length 
down  to  one  tenth  of  boundary  layer  thickness  In  this  way 
siepamtlnn  was  dstacted  at  lower  flap  angles  than  has  been 
praviously  found  at  these  conditions  The  related  finding  of  low 
incipient  separation  angle  implies  that  flow  rsvarsal  may  occur 
initially  only  in  the  laminar  sublayer,  and  this  Is  confirmad  by 
applying  simple  laminar  correlations  to  thi-j  layer  This  measured 
value  of  alplie  sub  i is  found  to  be  little  dependant  on  Mach 
number  and  It  is  concluded  that  the  large  dependence  of  alpha 
sub  i on  thib  parameter  found  earlier  Is  explained  by  each 
experiment  detecting  a different  degree  of  onset  of  separation. 
Tha  measured  variation  of  alpha  sub  I with  Raynolda  number 
appears  to  follow  the  trend  of  development  of  the  wake  component 
in  the  undlaturbed  boundary  layer.  Author 

N76*17061*  National  Aeronautics  end  Space  Admlnlatration. 
Amts  Reaearch  Certter.  Moffett  Field,  Calif. 

ON  THE  CALCULATION  OF  8UPBRBONIC  BEPARATINQ 
AND  REATTACHING  PLOWS 

John  D.  Murphy,  Leroy  L.  Preiiey,  and  William  C.  Rose  fn 
AQARD  Flow  Separation  Nov.  1976  12  p raft  {For  avaliablllly 
sea  N76>  17030  08*02) 

CSCL  01A 

A method  la  developed  for  eolving  the  laminar  and  turbulent 
oompieiilble  bour^dary  layer  equations  for  leparstlng  and 
leettachlrtg  flows.  Results  of  this  method  are  compared  with 
experimental  data  for  two  laminar  and  three  turbulent  layer,  shock 
wave  interacttoni.  Several  Navler*Stokts  solutiona  are  obtained 
for  each  of  the  laminar  boundary  layer,  shock  wave  Interactions 
consldtred.  Comparison  of  these  sulutioni  Indicates  • first  order 
sensitivity  In  C sub  f to  the  computational  math  qaleotad  In 
both  the  viscous  end  Inviscid  portions  of  the  flow.  Comparison 
of  the  prasant  boundary  layar  solutions  with  the  NBvler*Stoket 
solutions  and  with  data  for  a given  Mach  number  Indloetes  that 
as  long  as  the  separation  bubble  Is  small,  the  boundary  layer 
approximation  yialds  solutions  whose  accuracy  la  comparable  to 
the  Navlar*StolteB  solutiona.  Author 


N7S>17062  Aerospace  Research  Labs.  Wright'Pattoraon  AFB. 
Ohio. 

SUPERSONIC  TURBULENT  SEPARATED  FLOWS  UTILIZING 
THE  NAVIER*BYOKEB  EQUATION 

J.  S.  Shang  and  W.  L.  Hankey.  Jr.  In  AQARD  Flow  Seperatlon 
Nov.  1976  13  p refs  (For  evallabllity  set  NTS*  17030  DB  02) 
A modified  eddy  vlsooslly  model  is  incorporated  into  the 
comproBsible  Navler*  Stokes  equations  snd  numerical  solutions 
obtained  for  separated  flows.  The  modification  attempts  to 
reproduce  the  response  of  e turbulent  boundary  layer  to  a severe 
pressure  gredlent  by  Introducing  a simple  rate  equation  to  account 
for  the  relaxation  phenomenon  The  system  of  equations  la  solved 
by  MacCormack's  time  splitting  explicit  numerical  scheme  for  a 
series  of  compression  corner  conflguratloits.  Computations  are 
performed  for  ramp  angle  varying  from  16  to  25  degrees  at  a 
Mach  number  of  2.90  and  Reynolds  numbei  of  10  to  the  7th 
power.  An  incident  oblique  shock  impingement  case  is  also 
computed  at  these  same  conditions  and  included  for  oomparisor 
with  a ramp  induced  separation  case.  Calculation!  utilizing  the 
mordifled  eddy  viscoulty  for  the  interacting  turbulani  flow  compere 
very  well  with  experimental  measurements  for  the  cornproision 
ramps,  particularly,  in  the  prediction  of  the  upstream  pressure 
propagation  and  location  of  the  separation  and  reattachment 
points  Good  agreemint  Is  alio  attained  between  the  measured 
and  the  calculated  density  profiles  in  the  viscous  invIscId 
interantlon  region  Author 


N76*170B3*  National  Aeronautic!  and  Space  Administration 
Ames  Raiearch  Center.  Moffett  Field,  Calif 
AN  EXPERIMENTAL  AND  NUMERICAL  INVESTIQATION  OF 
SHOCK  WAVE  INDUCED  TURBULENT  BOUNDARY  LAYER 
SEPARATION  AT  HYPERSONIC  SPEEDS 
J.  Q Maivin,  C.  C.  Floratman.  M.  W.  Rubetin,  T.  J.  Coakley, 
and  M I.  Kuasuy  fn  AGARO  Flow  Separation  Nov.  1976 
13  p reft  (For  avoUabilitv  see  N7e*  17030  06*02) 

CSCL  U1A 

A thoroughly  documented  experiment  Is  reported  that  was 
specifically  designed  to  teat  and  guide  computatione  of  the 
Interaction  of  an  impinging  shock  wave  with  a turbulent  boundary 
lover.  Detailed  moan  flow  Mold  and  surface  data  are  presontod 
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for  two  ihock  ttrtogihi  whicli  raiultid  m itiaohad  and  taparaled 
flowi.  raipaclivaly  Numerical  computatloni  are  ue«d  to  illuetrats 
the  dependence  of  the  computatione  on  the  particutara  of  the 
turbulence  modeli  Modele  appropriate  for  lero  praaeuia  piadlent 
llowt  predlutad  the  overall  latturas  of  the  (low  lleldc.  but  were 
deficient  In  piedlclmg  many  of  the  detalle  of  the  Intureclion 
reglone  Impiovemente  to  the  luibulance  modal  parameters  ware 
sought  through  a combination  ol  detailed  data  analysis  end 
computer  simulations  which  tested  the  sensitivity  of  the 
solutions  to  model  parameter  changes  Computer  simulations  using 
those  impiovemente  are  presented  and  discussed  Author 


N76‘17064  Nielsen  Bngineoriny  and  Research.  Inc  . Mountain 
View,  Calif. 

PNEDICTIOPI  OF  TURIUIENT  aEFARATID  FLOW  AT 
SUMONIC  AND  TRANEONIC  tREEDE  INCLUDINO 
UNSTEADY  EFFECTE 

Qary  D.  Kuhn  and  Jacli  N NIelaan  In  AQARO  Flow  Separation 
Nov.  1976  16  p refi  IFor  svallabllllv  eaa  N7eM703O  OS-02) 
An  Integral  boundary  layer  method  la  extended  to  calculation 
of  separated  tutbulanl  boundary  layara  In  ataady  flow  and  to 
unsteady  turbulent  boundary  layers.  Separated  boundary  layers 
are  calculated  by  treating  the  pressure  as  a dependent  variable 
and  prescribing  the  wall  shear  variation  The  boundary  layar 
methnd  and  a suitable  potential  flow  method  are  used  in  an 
Iterative  procedure  to  produce  a method  for  pradloltng  the 
characteristics  c!  separated  Howe.  Good  comparlaons  are  shown 
between  the  thaory  and  data  (or  a separated  turbulent  boundary 
layer  on  the  wall  of  a transonic  wind  tunnel  Analytical  solutions 
davelopad  from  a small  perturbation  analysis  indicate  the  method 
IS  valid  lor  unsteady  (low  over  a certain  range  of  Iraquenclaa 
Good  comparisons  ware  obtained  between  the  llnaatlied  theory 
and  results  produced  by  a finite  dlflarenca  solution  ol  the  complete 
nonlinear  uneteady  boundary-layer  equations  Examination  ol  the 
nature  of  the  Integral  aquatiuns  In  tha  vicinity  ol  a point  of  xero 
wall  shear  straes  Indicates  that  the  ahaer  stress  gradient  decreases 
approaohlng  tha  point  ol  seio  shnar.  Author 

N76-170BE  Offloa  National  d'Etudes  at  da  Haoherohas 
Aeroepatlalas.  Paris  (Franoa). 

VIECOUE  INTERACTIONE  WITH  EEPARATION  UNDER 
TRANEONIC  FLOW  CONDITIONS  [INTERACTION  VIS- 
QUEUSI  AVEC  OECOLLEMENT  EN  ECOULIMENT  TRANE- 
EONIQUSI 

J.  Oalery,  J.  J.  Chattot,  and  J.  C.  LeBallaur  In  AGARD  Flow 
Separation  Nov.  1976  13  p rale  In  FRENCH;  ENGLISH 

summary  (For  availability  eat  N76-17030  06-02) 

Strong  vitooue  liMtraolloiis  which  art  prasanl  in  irantonlc 
riowi  past  tltfulls  give  riaa  to  an  Important  Ihlckanlng  ol  tha 
boundary  layar  with  tha  (raquani  formetlon  of  i lepatatad 
region.  Under  such  conditions,  the  oalculsllon  of  the  (low  must 
call  upon  rapid  Interiotlon  thaorlee  whose  application  (or  the 
case  of  a turbulent  boundary  layer  Is  axaminatad  In  conjunction 
with  axparlmentil  anelysle.  A detailed  analyils  of  tha  flow  field 
has  been  made  by  using  Interleromalry  end  a method  of  calculation 
similar  to  Kllnaberg's  approach.  Tha  principle  of  this  theory  le 
to  divide  the  flow  Into  two  domains:  i weak  Intatauilon  region 
where  the  oraesurs  gradient  Is  moderate,  and  a replrt  interaction 
region  If  toperatlon  Is  likely  to  occur  Author 

N7B-170B6  Tschnitoha  Hochschula.  Aachen  IWoet  Garmanyl 
UNETEADY  SHOCK  WAVE-BOUNDARY  LAYER  INTERAC- 
TION ON  PROFILES  IN  TRANSONIC  FLOW 
Klaus  FInke  In  AQARO  Flow  Separation  Nov.  1976  1 1 p 

rale  IFor  ivsilablllty  eta  N7e- 17030  08-021 

Many  unsteady  flowi  are  chiraclsrlied  by  tha  Interaction  ol 
ahock  wives  with  eapirited  boundary  layers  In  periioular  shook 
oiolllatlons  ocour  on  thick  iltfolla  it  high  ingles  of  attack  end 
tranionic  Irae  atraam  Mach  numberi.  Meeauraments  were  cirried 
out  In  an  Intirmlltent  Indraft  tunnel  to  study  shook  oecllletlons 
on  various  two  dlmanslonil  wings.  Alterniting  ispsritlon  and 
ittachmant  at  tha  leading  edge  Is  the  observed  aavirast  type  of 
tha  unetaidy  flow  oonditloni  For  this  cue  mulllspark  Intsriaro- 
grime  ihow  parlodloal  osclllallane  of  tha  clrculitlon  of  the  wing, 
iceompinled  by  the  isma  oiclllatlon  of  the  olroulillon  In  the 
oppoilla  tenia  In  tha  wake.  Large  parlodloal  dliturbancei  exlit 
throughout  tha  antira  flow  (laid  with  dallnad  phaea  shifla.  Tha 
primary  lourca  of  tha  obienrad  Inetablllty  le  tha  ahock  Induoad 
sapirtllon  of  tha  boundary  layar  on  tha  proflli.  Author 

N76-1706/  Mix-Planck-lnitltut  (utr  Sirotmungslottchung. 
Qoattlngan  (Wait  Qarmanyl. 

SHOCK  INDUCED  FLOW  OSCILLATIONS 


Q.  E.  A.  Malar  In  AQARO  Flow  Sapiritlon  Nov  1676  9 p 
raft  IFor  availability  lat  N76' 17030  06-021 

Tha  phyilcal  eyitim  coniletlng  of  ■ shock  wave  and  tha 
downitraem  lapatited  flow  causae  oicilleiary  initabillilee  In  three 
cases  dascribed  hate:  transonic  flow  In  s curved  channel,  flow 
over  a tymmalrlc  profile  at  Ingla  of  attack:  and  flow  In  i Laval 
noiila.  Tha  shock  boundary  layar  Intaracilori  craitai  or  dlaplauts 
a separation  bubble,  iheraby  changing  tha  (low  (laid  downstream 
ol  the  shook  root  This  procaei  usually  ntrangthans  tha  shock 
wavt  by  inctaislng  tha  back  pressure  Tha  shook  wavs  than 
bacomts  unataidy.  moving  tha.  ssparitlon  point  with  It  In  an 
upstream  direction,  so  that  a tall  prooerving  inetablllty  occurs, 
thus  reducing  tha  flow  volocity  in  tha  whole  trenaonlc  field  By 
maani  of  the  later  raetiechmant  ol  the  boundary  liyer,  tha  entire 
(low  It  aocelsratad  and  tends  to  return  to  the  Initial  condition, 
l.a.,  tha  procais  li  ovcilc.  Tha  length  ol  the  oiclllatlon  periods 
Din  bi  aitimilid  Author 


N7i-1708l  National  Aarospaoa  Lab..  Amstardim  (Nuthtrlandsl 

EXPERIMENT  ON  TRANIONIC  IHOCK  WAVE  BOUNDARY 
LAYER  INTERACTION 

J.  W.  Kool  In  AQARO  Flow  Separation  Nov.  1976  10  p 
rail  IFor  avallablllly  tti  N7fl.  17030  06.021 

An  axptrlmtnl  Is  diserlbad  In  which  a normal  ihock  Intaructs 
with  I two  dimanslonsi  turbulent  boundary  layar  In  in  uniform 
(low  with  a Maoh  number  ol  1.4.  Tha  wall  prastura  distribution 
In  the  inltreotlon  region  wet  maeturad  and  detailed  pitot  and 
•tatic  prastura  eun/ayt  were  madg.  Tha  flow  (laid  was  inilyiad 
and  no  luptrtonlc  tongue  was  found  downttriim  ol  tin  shook 
Tht  valoolly  prollitt  wart  Intagratad  to  obtain  tha  Inltgral 
propinlts  whtrtit  tha  skin  Irlatlon  was  dirlvad  from  Clauiar 
plots.  From  tha  distribution  ol  titin  friction  and  tha  behavior  of 
tha  Intagril  piopanlui  It  has  bain  concludad  that  ihi  boundary 
layar  tapiratad  at  tha  foot  of  tha  shock  and  raittaohad  4.5 
undlslutbad  boundary  layar  thlcknaai  downalraam  of  tha 
sapiritlon  point.  Tha  valoolty  profiles  at  tht  eterl  ol  the  Interaction 
and  downetream  of  the  rtiltaohmaril  point  corraitta  wall  with 
the  logarithmic  valoolty  distribution  In  the  will  region.  Author 

N76. 17069  Royal  Aircraft  Estebllshmenl,  Famborough  I England). 

A REVIEW  OF  EEPARATION  IN  STEADY,  THREE. 
DIMENSIONAL  FLOW 

J.  H B.  Smith  In  AGARD  Flow  Ssparitlon  Nov  1976  17  p 
rail  (For  ivsilablllty  isi  N7e.  17030  08.02) 

An  attempt  Is  mide  to  praienl  a unified  view  which  leads 
from  a conildaritipri  of  tha  stiuctura  of  Ihe  ptoblsm  and  tha 
roll  of  modtlllng.  through  tha  partial  aolutloni  which  have  bain 
found,  to  soma  llluitrailons  of  the  applloallon  ol  ihtea  dlmanslonil 
Mow  laparillon  In  aircraft  daiign.  Much  of  tha  work  raportad  Is 
only  partlilly  thraa  dimsnilonal,  In  tha  sense  that  boundary  Ityeti 
■ra  oaloulatad  lor  (luws  over  conas  or  Infinita  shssrad  wings 
nnd  that  iltitdar  body  thaory  Is  uisd  to  calculsta  tha  aapirattd 
flow  Thaia  traitmints  rtveal  the  limitations  of  soma  two 
dimensional  concapii  Ilka  taattachmant  and  praaant  an  akolting 
range  of  problami  and  poillblllllii.  Author 

N7E.170S0*  R and  0 Anipolitii.  Sania  Monica,  Calif. 
LAMINAR  SEPARATION  ON  A BLUNTED  CONE  AT  HIUH 
ANGLES  OF  ATTACK 

Staphin  C Lubard  In  AGARD  Flow  Sapiritlon  Nov  1B7B 
1 1 p rail  IFor  avallibllltv  laa  N7e.  1 7030  08  021 
(Contriot  NA52-81 131 

A niw  tauhniqua  Is  reported  for  calculating  tha  antira  flow 
(laid  on  sphatlcilly  blunlad  conas  at  high  anglai  ol  attack  and 
high  laminar  Raynolds  numbara.  An  ipproximsta  ayatim  of 
parabolic  aquations  obtalnid  from  tha  ataady  Niviar.Stokii 
aquations  by  assuming  tha  viscous,  strasmwlst  darivillve  terms 
are  small  compared  to  tha  vlicous  normal  and  alroumfaranllal 
datlvatlvas  la  thi  bails  ol  tha  oiloulaticni.  Thaia  aquations  are 
valid  for  both  tha  Invisold  and  viscous  raglons.  Including  tha 
circumfarantlil  separation  lona  that  davalopi  on  tha  laaward 
ilda  It  high  angles  ol  attack.  Two  different  methods  art  uaad 
to  obtain  tha  Initial  conditions  lor  theta  equillpnt  at  the  tphart 
cone  tpngency  plane.  For  email  nost  Raynclda  numbart.  in 
axicymmttric  merged  layer  tolution  around  a sphere  It  rotated 
to  provide  a three-dimenelonel  Initial  plena  ol  data.  For  large 
note  Raynoldt  numbart.  the  note  region  Is  solved  uilng  in 
Invlicld.  three  dimanilonal  time  dspandint  lolutlon  combined 
with  a boundary  layar  lolutlon  lor  the  vlicous  lluw  Tha  computed 
flowllsid  Including  the  laaward  eaparallon  region  le  deicribed 
and  compered  with  dita  (or  a 7 dag  half  angle  cone  at  10  dag 
angle  ol  altiak,  and  a blunt  16  deg  halt  angle  cone  at  15  dag 
angle  of  eltaok  Author 
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N7t- 17011  Otutich*  ForMhungt-  und  Vtrtuohiintlilt  tu*t 
Luft-  und  Rdumlthfl,  Qcwninaan  IW*ii  Otttninyl. 
CALCUUTION  or  THi  THRU  OIMtNIIONAL  UMINAR 
•OUNOAHY  LAYIR  AROUND  RODlia  OF  REVOLUTION 
AT  INCIDENCE  AND  WITH  EERARATION 
Wollgang  QalMir  In  AQARO  Flow  Sopiratlon  Nov  1976 
lip  rah  (For  ivalliblllty  mo  N76-17030  09-021 

A numtfloil  molhod  lo  pioHntod  to  cilculato  tho  Ihioo 
dlmonilonal  lomlnat  Incompronlbla  boundary  layar  ovar  bodiat 
ol  ravolution  at  Ittcldanca.  Tha  Inviicld  flow  valocitlii  uaad  for 
lha  bourrdory  condition  a1  lha  outar  adga  of  tha  boundary  layar 
ara  dalarmlnad  numarically  by  a alngularlty  mathod  Tha  boundary 
layar  calculation  la  carried  out  In  a atraamllna  coordinate  ayatam. 
Tha  ooordlnalaa  ara  llaad  to  the  atraamllnat  and  aquipotanllal 
llnaa  ol  the  invlacld  flow.  Tha  bounrlarv  layer  aquation  a ara 
Intagratad  by  an  Implicit  Unite  dllfaranca  mathiod.  Ar.  a raadt  ol 
tha  numarleal  oaloulallon  procaii  tha  valoclty  prolllaa  in 
direction!  ol  itraamllnaa  and  aquipotanllal  llnai  ara  known  lor 
aaoh  math  point  ol  tha  coordinate  ayitem.  It  la  ahown  that  thla 
mathod  can  ba  uaad  to  datarmlna  the  aaparatlon  llnaa  on  lha 
body  aurlaca.  Author 


N7t-f709a  National  Aaroapaoa  Lab.,  Amaiardam  INatharlanda). 

THREE  DIMENMONAL  lERARATION  OF  AN  IN- 
COMRREMIRU  TURRULENT  ROUNDARY  LAYER  ON  AN 
INFINITE  SWEPT  WINO 

A.  Elaanaar.  B.  VandanBarg,  and  J.  P.  F.  LIndhout  In  aOARD 
Flow  Separation  Nov.  1976  16  p tala  IFot  availability  aaa 

N7a- 1 7030  06-021 

A three  dimanalonal  boundaiy  layar  How  under  inllnita  awapt 
vdng  aondltioita  la  almulaiad  A daacilptlun  la  given  at  lha 
davalopmani  cl  lha  boundary  layer  In  a region  ol  an  advarta 
piaaaura  gradient  leading  to  Incraaaad  cioia  llcwa  and  llnally 
tarmlnatlng  In  a three  dimanalonal  aaparatlon  Meaaiiramanli  ara 
reported  ol  lha  mean  velocity  piolllai,  tha  wall  ahaar  atraaa  and 
lha  componania  ol  the  Raynoldi  alraia  tensor  Thaaa  maasuia- 
manta  reveal  a dacraaaing  mixing  length  with  inoraaiad  cioaa 
How  and  a substantial  dllfaranca  balwaan  tha  diiactlon  ol  lha 
shear  sirasa  and  lha  valcnlty  gradient.  Altar  tha  separation  line 
a region  with  an  almost  spanwlsa  How  la  observed  Calculallorta 
ara  presantad  ol  the  boundary  layer  davalopmant  with  a Unite 
ditlaranca  mathod  using  aaml-ampliical  shear  atraaa  relations 
based  on  tha  turbulent  energy  aquation.  This  matlrod  tails  to 
predict  Mparallon.  Whan  empirical  modlllcallons,  Irasad  on  lha 
axparlmantal  raaults  are  Iniroducad,  lha  agraamant  Improves.  Close 
lo  aaparatlon.  however,  tha  calculsllona  ara  vary  sansltiva  to 
lha  praasura  diatrlbutlnn  snd  this  might  ba  related  lo  a Qoldstaln- 
type  singularity  at  saparailon  Author 


N79-17003*  National  Aaruiisullcs  and  Spacu  Administration 
Amaa  Haaaarch  Caniar.  Molfoit  Field.  Calil 

THREE  DIMEN9I0NAL  BOUNDARY  lAYER  SEPARATION 
IN  RUFERBONIC  FLOW 

William  D.  Bachalo  and  Maurice  Hull  In  AGARD  Fluw  Sapaiatlon 
Nov  1976  13  p rale  Piapuieil  In  cnupaiatlon  with  Calit 

Univ..  Baikalay  (For  availalillity  mie  NIB- 17030  08  021 
CSCL  01A 

An  account  la  given  of  a datailvd  exparimvrital  invastigotion 
ol  thraa  dimanalonal  boundaiy  layar  aaparatlon  in  supaicunio 
How.  In  Invaatigating  Ihraa  dlmanslonal  allauts  on  lupaisonic 
lapartllon.  modala  ware  choaan  which  aahibitcd  daparturaa  from 
two  dimanalonal  How  in  tha  ilmplest  way.  Tha  piano  compiaailun 
corner  wat  replaced  by  a plala  atlachad  lo  a swept  back  wadgu 
formed  by  two  obliquely  Inlarnactlng  planua  Maintaining  a 
oonalant  tunnal  Mach  numbai  ol  2 6.  aurfacu  piaaauia  maaiura- 
manta  ware  made  on  lhaae  mridals  at  atallc  orlflcas  spacad 
along  lha  cantadina  and  along  Ihiau  parallel  llnaa  Tha  How 
paramaiara  in  the  boundaiy  layer  and  saparalad  regiona  adlacani 
to  lha  modal  surlaca  ware  measured  tiy  tiavuralng  hoi  wire  and 
pitot  probaa.  Tha  travarsaa  wars  taken  across  lha  boundary  layar 
and  isvarsad  How  lagloim  in  u direction  normal  lo  lha  body 
surface,  they  ware  made  In  aaveial  vertical  planaa.  including  thn 
plant  ol  lyimnatrY.  Author 


N76-170R4  Salford  Univ.  lEngland).  Dept  ol  Mechanlcril 
Englnaarlng 

FREttURE  RIEE  TO  REFARATION  IN  CYLINDRICALLV 
SYMMETRIC  RHOCK  WAVE.  TURRULENT  ROUNDARY 
LAYER  INTERACTION 


D F Myrrng  In  AGARD  Flow  Sapsration  Nov  1976  14  p 

rale  IFor  availabilrly  saa  N7li  1 1030  08  021 

Integral  aqiralions  govarnrng  tho  thraa  (litnatihional  How  in 
e cylindilcally  tymmatiic  shock  wave  turbulent  buiindaiy  layer 
inteilctlon  are  written  In  the  form  r>l  momentum  equaliuns  lot 
directions  normal  to  anil  aligned  with  tha  line  ol  lha  struck, 
plus  an  aiitrainmaiii  aiiiialion  By  naulactiiig  Iho  coniribulions  ol 
surlaca  friction  anil  mass  antialiimanl.  rliracl  riapendaiice  on 
spatial  darivatives  is  removrid  anil  solirtinns  are  ublumnd  using 
tha  Magar  ciuss  How  prohles  and  power  law  pinhius  Inr  tho 
auaainwlsa  How  Hasults  aiii  pioilucad  lor  aiit'.loa  ol  sweep  groiiiar 
than  46  dag  which  show  goorl  agracrrianl  with  uMparirnontril 
maaauramaniB  ol  piaiauta  iiia  to  aapataliuii  For  sinallai  angles 
ol  iwaap  lha  Ihaoiy  tuggasta  that  lha  akin  Inchon  becomes 
vanithingly  small  at  sapiialion.  which  in  luin  suggaels  lha  naid 
lor  a miidlllad  Mparallon  ctliarion.  Authoi 


N7t-17IM9  Ballistic  Raiaaich  Labs..  Abaidann  Pioving  Groiinil. 

Md 

THE  ETRUCTURE  OF  THREE  DIMENSIONAL  lEFARATED 
FLOWS  IN  ORRTACLE,  ROUNDARY  LAVER  INTERAC- 
TION* 

Raymond  Sadnay  and  Claianca  W Kltchina.  Jr.  In  AQARO 
Flow  Saparailon  Nov  1975  16  p tell  IFoi  ivellablllly  sea 

N7e- 17030  09-02) 

The  turbulent  boundary  layer  on  tha  wall  ol  a continuous 
supaisonic  wind  tunnal  It  itudlad.  SIxaabla  itparitad  How  taglona 
can  ba  atudlad  alnca  lha  wall  width  la  38  cm  and  lha  boundary 
layar  la  typically  2 5 cm  thick.  Tha  latga  aoala  ol  tha  aaparlmani 
la  taquliad  lo  rasolva  tha  llna  datalla  ol  tha  (low  atruclura.  Tha 
How  vlaualliatlon  taohniquaa  ara  dlicuaasd.  Tht  vatlailon  ol 
primary  saparailon  dialanca  la  praatnlad  as  a lunutlon  ol  M.  R. 
and  obitaclo  dimanalona.  Soma  aoillno  laws  that  hiva  bean 
pio|)osad  ara  not  suppotiad  by  our  raaults.  Tha  itruoluta  ol  tha 
aaparatad  How  upsttaam  ol  lha  obatsola  changaa  with  ralallvaly 
•ntall  changaa  In  R,  tha  number  ol  vortices  variss  from  0 to  4 
to  2 ks  H chtnyas.  Data  ara  prassntad  lot  latga  and  email 
piotubaiancaa,  but  tha  latter  are  amphiiliad.  Author 


N7R-1709B  Rutgata  Univ.,  Naw  Brunawlck.  N J.  Dapt.  ol 
Machanicil,  Indiiattlal,  and  Aaioepaoa  Englnaailng. 

CINIMATOORAFHIC  STUDY  OF  IIFARATSD  FLOW 
REOIONt 

R.  H Paga  and  C.  E.  0.  Pititambal  In  AGARD  Flow  Saparailon 
Nov.  1976  7 p tell  IFor  availability  aaa  NTS- 17030  08-02) 
A clnamatogrsphlc  study  utilising  high  spasd  motion  plotura 
photography  was  oaiilad  out  lor  a aarlaa  ol  supaiaonlo  aaparatad 
How  conllguiatlona  A two  dlmanslonal  vailabla  hlach  numbar 
wind  tunnal  was  uaad  to  produce  flow  Helds  about  aavatil  sling 
supported  models.  Including  a sphere.  • blunt  body  with  a leading 
spike  and  a miaslla  Color  Schllaran  and  shadowgraph  tachniquaa 
waiu  the  pilinary  dlagnustlo  tools  used  In  thaaa  aludlaa  For 
soma  Him  saquencas.  these  How  visualisation  tachniquaa  ware 
anhanced  by  lha  aildilion  ol  small  partlclaa.  Tha  chief  iiaulti  ol 
these  stuiliuH  ore  piesenled  in  ■ IBinm  color  motion  plotura 
lllin  Excellunl  qualitative  descriptions  of  various  suparaonlo. 
saparslad  How  Helds  hiva  bean  obtained  by  viewing  Ihita  high 
spaed  moiiun  pictures  on  a reduced  time  scale  or  on  a 
Irama-by  Hama  baala  Author 


N78-17067  OKica  Nulional  d'Etudas  at  da  Haoharchai 
Aaroipatlalas.  Ptrii  (Franca) 

FHENOMENOLOOICAL  INVEBTIQATIONB  OF  SEFARATBD 
FLOW  U8INO  HYDRODYNAMIC  VI8UALIZATION8  lITUOR 
FHENOMENOLOQIQUE  A FARTIR  DE  VIlUALItATIONB 
HYDRODYNAMIOUEBi 

Hanil  Warla  In  AQARO  Flow  Saparitlon  Nov  1976  14  p 
rale  In  FRENCH.  ENGLISH  lummaiy  IFor  availability  aaa 
N7e  17030  08  02) 

Thanks  lo  flow  visuallialiont  obtained  at  a walar  tunnel 
since  many  years.  It  has  batn  poailbla  to  undaitaka  tho  physical 
study  ol  lapaiailons  around  a broad  vaitaty  ol  obataclaa.  From 
lhaae  raaults.  obtalnad  at  low  ipaad.  amarga  a numbar  ol 
lundamantal  schemas  which  oqrraipond  to  lha  main  types  ol 
tapaiations  obaarvad  In  two-  or  thraa-dlmenilonal  How.  lhair 
ilolallad  analyala  amphaalaea  their  singularlllaa  as  wall  at  thair 
irantltlonal.  vortex  Ilka  and  unataidy  aipacla.  A aynthailt  It 
proposed  arming  at  lha  chaiactarliatlon  of  thraa  dimanalonal 
taparationt  an  compared  to  'hose  ocGurring  In  plana  or  axisym- 
malrloal  How  Author 
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N78-170tl  Nalioii*!  Aaranaulicil  Eitabllthmant.  Ottawa 
lOnlatiol 

THE  THREE  OIMENIIONAL  REPARATION  OP  A TUR- 
BULENT ROUNOARV  LAVER  RV  A BKE-R/f  D SHOCK  WAVR 
AND  ITS  CONTROL  HV  THE  USE  OF  TANGENTIAL  AIR 
INJECTION 

David  J Paaka  and  William  J Rambird  ICailaton  Univ)  In 
AGARD  Flow  Sopaialion  Nov  1975  34  p rah  (For  availability 
nan  N7B  17030  08  031 

Thu  thiHu  dinianiional  mtaractinn  of  a akawad  chock  wava 
with  II  lurbulant  bnumlaiv  layar.  that  la  ganaratad  by  a vaiiabla 
muilu  wadiiu  ataiuting  normal  to  a Hat  taat  wall,  haa  baao 
ayatumatioally  invaatigatad  at  nontinal  ntainatraam  Mach  nuinbara 
of  3 and  4.  up  to  and  bayond  ahoak  ilrangtha  aulltclanl  to 
oauaa  Inolpiant  thraa  dimanalonal  aaparation  In  lha  Mach  numbar 
3 llowfiald.  with  wadga  dallacllbn  anglaa  ol  8 and  11.B  dag. 
blowing  an  at  Mach  3 waa  introducad  upitraam  of  lha  Intaraellon 
and  laiiganllal  to  tha  wall  Tha  ob|activa  waa  tu  control  and 
ramovB  lha  Ihiae  dimanalonal  aaparailon.  Tha  |at  aarata 
inomantum  lor  thia  control  illuatlon  wai  illghtiy  mort  than  tha 
momentum  dallolt  ol  lha  undlaturbad  boundary  layar  In  addition 
to  the  control  of  lha  magnituda  ol  tha  blowing  moinantum.  tha 
diraciion  ol  tha  wall  |at  oould  alao  ba  changad  by  rotating  tha 
llna  ol  tha  lit  alllux.  Tha  optimum  ditaollon  of  blowi.ig  waa 
found  to  ba  along  a llna  aomowhara  btiwtan  the  daflaclad  auifaca 
ol  tha  wadga  and  tha  llna  of  lha  obllqua  ihock  wayt.  Author 

N7a-17MB  Rtlnceton  Unlv  . N J 

AN  EXPLORATORY  OF  A THREE  DIMINEIONAL  SHOCK 
WAVE  BOUNOARV  LAVBR  INTERACTION  AT  MACH  3 
B.  Ockam.  I E.  Vat,  and  S.  M.  Dogdonoll  In  AQARD  Flow 
Snparatlon  Nov  1S7B  14  p reft  (For  avalltbllityita  N7S- 17030 
08-021 

An  exploratory  axptrlmuntal  Inyattlgrilon  hat  baan  oarriad 
out  on  tha  thraa  dimanalonal  flow  flaldt  ciiitad  by  tha  Intaraotion 
ol  obllqua  thook  wtvat  and  a planar  lurbulant  boundaiy  layar 
Tha  tiudy  waa  parformad  at  a Iraa  atiiam  Mach  numbar  of 
2.B6,  a Raynolda  numbar  par  Inch  ol  1 6 x 106  and  near  adiabatic 
wall  conditlona.  Tha  Intaractlon  wai  atudlid  on  two  aapailmanial 
oonflgutatlona  having  dlflaranl  initial  boundary  layai  Ihicknaaaaa 
Both  aurlaca  mtaturumanti  at  wall  ai  complata  How  llald  turvaya 
ware  parformad.  Tha  main  oontributlona  ol  tha  ptaaant  Invaitlga- 
lion  ait  two  axparlmantally  darivtd  flow  llald  modali  for  ahook 
ganarator  anglai  ol  4 dag  and  10  dag.  Batad  upon  both  ilttlo 
prtaiura  and  luilaca  How  pallarni.  at  wall  ti  haal  tianilar 
data,  lha  Inlaiacllon  laglon  can  ba  cliartoitriifd  at  quttl-two- 
dlmanilonal  along  tha  ahook  diractiun  In  tha  raglon  itudlad.  A 
urillcal  axamlnation  ul  lha  ocouranca  ol  oidliiaiy  llcw  aaparation 
and  III  ohiractar  waa  ctriiad  out  It  waa  concludtd  that  McCaba'a 
nrltarlon  It  not  a tulficlant  condition  to  dilermlna  tha  onial  ol 
flow  laptiaflon.  Author 

N7S-17070  Qaneral  Oynamlca/Convair.  San  Ditgo.  Call! 

THE  MANV  FACETS  OF  3D  TRANSONIC  SHOCK  IN0UC80 
SEPARATION 

H.  Yothihtra  and  □ 2onart  lAF  Flight  OyriarTiict  Lab  I In  AUARD 
Flow  Saparatlon  Nov  1B76  6 p rail  (For  availability  saa 

N7S- 17030  08-02) 

Prauaura  dlilribiitlona  obialnad  in  wind  tunnal  laatt  on  aavaial 
wing  fuaaliga  conllguiatlont  at  high  tubionlo  Mach  nunibara 
art  uiad  to  lllualrata  ttvtral  thock  Inducad  aapaiation  toanailoi 
that  aia  tiiantlally  30  In  nalura  Ptarcay'i  Typa  B Intoraotlona. 
dlatlngulahad  by  iirlor  hiitory  alfaclt.  oppaar  In  aavaral  dlllaraiit 
forma.  Tha  daacribad  raiulla  in  ganaral  ara  charactariatic  primarily 
ol  alt-dtmbaiad  alrloila.  Author 

N7E'1t0EB||l  Adviiory  Qroup  lor  Aarotpnea  Ruaatreh  anti 
Davalopmant.  Paria  IFtanoa) 

COMMENTS  ON  TRANSONIC  AND  WINQ-STORE 
UNSTEADY  AERODYNAMICS 

H Tljdaman  INLRI  and  R Ottluyndai  lONERAI  Jan  1978 
42  p rtia  In  ENGLISH  and  partly  in  FRENCH 
lAQARD-R.eSei  Avail  NTIS  HC$4  00 

Papara  glvin  in  Saptambar  1975  bafera  tha  Strucluraa  anil 
Malarlala  Paiinl  Sub-Commlttaa  on  Aaroiltilicily  and  Unalaady 
Aarodynamlca.  tia  piatantad.  Tha  liiit  prtaanla  an  rn  dapth  raviaw 
of  tha  priaanl  attla  ol-tha  atl  in  Irantcnlc  unataady  aarodynamica 
Soma  ol  the  moat  advanced  mtihodi  ara  dlicutiad  and  avaluaitil 
An  illualration  ol  typical  allaelt  oucuiring  in  high  tubaonlo  and 
lianionie  How  around  oaoillatlng  tiiloila  and  winga  it  D'taanlad 
Some  uialul  concluilona  aia  diawn  Tha  lacond  papar  conlaiiia 
a daacrlptinn  ol  maaiuramanii  mada  on  a varialy  ol  wing-iiora 
oombinalori.  and  compartt  theta  miaauiaitianti  with  thaorali- 
cal  valiiat  danvad  liom  Iwu  dillaranl  mathoda,  ona  davalopail 


by  ONERA  and  lha  other  by  NLR.  A concluiion  lagaiding  tha 
mam  lactoi  allacting  vtiiation  in  lilt  coalllcianta  of  winga  with- 
alotti  IB  drawn  For  individual  tillat  lat  NTS- 18060  Ihiough 
N7e.  16063 


N7S'1B080  Adviaoiy  Group  lot  Aatotpace  Raiaaich  and 
Davalopmant.  Pant  (Franca) 

CHARACTERISTICS  OF  2D  UNSTEADY  TRANSONIC 
FLOW 

In  Its  Commania  on  Tiantonic  and  Wing  Stora  Uniteiiily  Aaiodyn 
Jan  1976  p 2 5 (For  availthility  tea  N7B  180G9  U9  021 

Characteriatica  of  unalaady  liigh  aubaunic  and  tianaonic 
How  tit  illutlrilad  by  uta  ol  axpiiimantti  ratuHa  Horn  a 2-D 
airfoil  with  a tinuioldally  tlatdy  and  unataady  tirloada.  Tha  latulta 
ol  tha  wind  tunnal  taili  on  an  alifoil  with  oaclllalmg  Map.  and 
unataady  How  Held  ara  diacutaad  along  with  parlodlual  thook 
wava  motion  Tha  calculation  mathoda  lot  2 0 unalaady  flow 
ara  ttviawtd  F O S 

N/B-1B0S1  Advlioiy  Qioup  lot  Aaiotpact  Raiearch  and 
Doyalopmini.  Pant  IFitncal. 

IVALUATION  OF  CALCULATION  METHODS  FOR  2 D 
UNSTEADY  TRANBONIC  FLOW 

In  lit  Commania  on  Tranaonio  and  Wing  Stoia  Unalaady  Aaiodyn 
Jan  IB7S  p 6-7  (For  availability  tat  N7e.  18069  09-021 

Tha  mathoda  for  aolving  tho  problam  ol  two-dimunalonal 
unataady  Ittntonic  How  ate  diaouitad  lot  oaulllaling  alrloila  The 
thiokntii  allauli  and  inllutnna  ol  tha  bouiidniy  layai  aia 
uonaldarad  along  with  tha  unataady  ahook  wava  million  F.O  S 


N7B-1S0S2  Adviaoiy  Group  lot  Aatotpaci  Raatarch  and 
Davalopmant.  Piilt  IFrancal. 

UNSTEADY  TRANSONIC  FLOW 

In  III  Commania  on  Trinaunlc  and  Wlng-Sloia  Unalaady  Aatodyn 
Jin.  1976  p 7-8  (For  ivallahlllly  tin  N78. 18069  09-021 
Thi  Itinaonlu  How  around  oaclllalmg  Hnita  Ihtaa 
dimanalonal  winga  la  dltouaitd  Tht  aapatimanlil  avidanct  tbit 
aupporta  Iht  davalopmant  ol  pttrllclinn  mathoda  lot  thraa- 
dimanalonal  How  la  levlewad.  and  lha  caloiilatlon  malhodi  lot 
3 -D  unataady  flow  art  tnalyiad  F O S. 

N7S-1SOS3  Olllot  National  d'Etiidai  ol  da  Rachaiohaa 
Aaroapatlalii.  Parle  IFtanoa). 

UNSTBADV  PRESSURE  MEASUREMENTS  IN  WINO-WITH- 
STORI  CONFIGURAilONS 

Rogtt  Dailuyndtr  In  AQARD  Commania  on  Tiantonic  and 
WIng-Sloia  Unalaady  Aatodyn  Jin  1978  p 30-37  tala  In 
FRENCH:  ENOLISM  lummity  IFiii  avalliblllty  aae  N7B-1B0BB 
09-02) 

Maaauramama  ire  rnada  al  vojioua  Mach  nuinbara  on  a 
aaml-apan  modal  oioillatlng  in  pitch.  Savnral  kindi  of  atoiaa. 
dlllaring  In  alia  and  poaitinn,  warn  mounled  In  aich  can.  Iht 
oharactiilatic  valuaa  duu  to  lha  ilora  Itaall.  thorn  due  to  the 
mtaracitnn  batwaan  wing  and  itrjrn.  and  laiily  tho  valuaa 
relailva  to  tha  claan  wing  watt  maaaiirad  Calculitlona  waie 
parloimad  In  oidat  to  cumpotu  thaoiy  and  axpoiimunl  Two 
mathoda  wata  applied  tha  r'lrat  ont.  davalopail  by  ONERA.  la  a 
tnmi-tmpiricel  malbotl  making  utt  ol  Mich  number  llaldi.  lha 
uthar  one.  uaad  by  tha  NLR  Amateidam.  la  muia  ciimplata  at  It 
rialtimlnai  diraclly  lha  mtaiaulion  lialwaan  wing  and  aloia. 
Introducing  anurca  and  doublet  dlithbutlona  on  the  atora.  tha 
pylon  and  tha  wing  In  all  caaaa.  It  appaara  that  tha  main  term 
It  lha  Intaiactlon  ciaatad  by  tha  tioia  mi  tha  wing,  which  nan 
entail  a vailatlon  of  up  lo  ISKi  ol  lha  lilt  lioelllclanl.  Authoi 


N7l-1IOS4il  Adviiory  Qroup  lor  Aaroapaca  Ruuaaroli  and 
Davalopmant.  Parli  IFrancal 

0OMPARI9ON  iSTWBEN  THE  CALCULATED  AND  MEAS- 
URED TRANSFER  FUNCTIONS  FOR  THE  CONCORDE 
AIRCRAFT  ICOMPARAISON  DIE  FONCTIONE  DE 
TNANSFERT  CALCULEEt  ET  MEtUREES  SUR  LAVION 
CONCORDE) 

J.  Routlan  Jan  1978  21  p In  FRENCH 
(AaARD-R  637)  Avail  NTIS  HC  $3  60 

A domprahanaiva  and  dalailail  anulyaia  i»  pinaanled  ul  tha 
comparlaon  helwian  calculatloni  and  actual  in-lllghi  maaauie 
mania  ol  Ihn  irtntlar  lunolionH  ol  lha  Conitorda  Supaiaonii: 
Tranipori  aiicrafi  Ihiuiigh  almuaphniiu  lurbulnncu  at  dillailng 
alllludia  and  apaada  Nuniaimra  giapha  ai'd  uhaitu  mu  mcludad 
Ratiillt  indlcati  that  lha  alroielt  pienantly  dalleH  at  aflicllva 
analytii  of  Iti  ratponav  to  luibuinncu  Racommandaliona  lot  lutuia 
laaaarch  aii  rliacuaaud  Authiir 
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N78'211S3||I  Ailviiory  Utoiip  lot  Amonpiicii  Hii>iiaii:h  iinil 
DAVulu|)riiant.  Puns  IFrunuiil 

TECHNICAL  EVALUATION  REPORT  OF  AOARD  SPECIAL- 
IST* MEETING  ON  WINOWITH-STORES  FLUTTER 

Wullot  J Mvkylnw  (AFFOll  Fnb  1976  13  |i  rats  Maaling 
naltl  al  Ivltiniuh.  9 uut  1974  (lining  39l)i  Maatinii  ul  Sltud 
and  Malai  Panal 

(AGARD  AR  96.  I9BN  02  636  1209  XI  Avail  NII6 

HC  $3  bU 

rtid  cainiigu  ot  siiniis  nn  yyings  signifKiuntly  chanties  thou 
ityiiiiinic  chiirainoMstir.H  anil  iiftnn  ailvntsiily  alfuclB  Ihtnt  flultui 
inopintiiis  us  (1  insult  of  niilucmf  wiiiti  fiiKinuniiius  and  Ilia 
iniioiliioliiin  of  rniical  InKiiiiiMcy  lalios  totinihiii  vwiih  maitnt.  iiltialic 
and  (laiudynaniic  auutiliiiy  biilwiian  luaUv  Adyaiua  Hullai 
chaiuctuiistids  and  sinnilicnidly  luyyiiiud  fliilliii  apuiida  ucciii  and 
iliasu  luilniitions  niivaiuly  cunstrain  llio  siieud  - alliludii 
linrluiinanaii  onvaldiia  that  can  be  achieyiid  by  an  aliciall.  The 
vanaiy  al  alaiut  that  itiin  be  cainail  an  moilein  lactlcal  airplante 
linniiiuiiii  a naad  in  auauruiiily  uviiliiala  the  lilHially  Ihousandt 
of  iiussihiu  stole  cumbiiiuiicine  whii'h  can  be  earned  by  eiioli 
aiiorafi  Heuulis  are  pieaenied  Irutii  a cunfotetice  on  itifuimalion 
and  proaudiiies  in  uso  in  the  viinniie  NATO  natiuna  lo  anlve  the 
llutlai  p'oblunM  aauocmted  wiiti  the  iiainaye  ol  esiainal  stoiee 
on  Mlnya  Nine  pinnenialiuna  wain  ulyen  and  are  ■ummailrad 
Heuomtnaiidattuns  com-uininy  possibla  luhiia  nllofis  on  Ihe  sub|acl 
aie  yiven  Authoi 


N76-33ie3||l  Advlaory  Oiciup  lot  Aeroipaca  Raiaeroh  and 
Oayalopmant,  Full  (Fianoel. 

A COMPARISON  OP  METHODS  USED  IN  INTENPERINO 
LIPTINO  SURFACE  THEORV 

W P.  Hodden  Fab  1976  68  p rcli 
IAQARD-R-a43-Suppl;  I8BN-B2‘B36-12I0'3I  Avail  NTI8 
HC  84  80 

Flow  Held  piadlotlon  mathodi  loi  intarfering  lilting  auilaoaa 
oovar  eubaonio  and  auparaonlo  aarodynainlc  lotda  For  Individual 
lltlai.  aaa  N76-23ie4  through  M76-23ieS 

N7t*331S4  AavlBoiY  Group  lor  Aaroipaaa  Rataatoh  and 
□avalopmant,  Parla  IFtanua) 

INTERFERENCE  AND  NONPLANAR  LIPTINO  EURPACE 
THEORIES 

William  P Roddan  (La  Canada.  Calif.)  In  »$  A Conipaiiton  ot 
Melhodi  Uted  In  Interleting  Lifting  Surface  Theory  Feb.  1676 
p 2-8  (For  evelliblllty  aee  N7e-23ie.'f  14.021 

The  leteit  ptedictlon  methudi  for  un  ileedy  eerodynamic  fotcei 
eotliig  on  Interfeiing  till  oonflgurelumi  ere  dliouaaed  The 
uolloaelion  method  end  finite  element  anelyali  ere  epplled  to 
aub'ionic  llowa  Supertonlo  ptoceduree  include  Ihe  bos  Inlegretlon 
method.  Ihe  boa  collocetlon  method,  end  Ihe  collocation 
method  QG 

N7E-23TSB  Adviaoiy  Group  lor  Aerosfiece  Reaeerch  end 
Development.  Parla  (France). 

THE  NONPLANAR  KERNEL  PUNCTIONS 

Wllllem  P.  Rodden  (Le  Cenede.  CellO  In  iti  A Competlion  ol 
Methodi  Died  In  Interfering  Lifting  .Surfece  Theory  Feb  1B76 
p S-9  (For  evelleblllly  tee  N7a-23163  14-02) 

Nonplaner  aooeleretlon  potenllel  aapeoti  tor  the  hernele  of 
the  lifting  surface  Integiel  equetlon  ere  developed  for  the  tubtonlc 
ceae  A yeloally  potantlal  kernel  la  appiltd  to  suparaonlc  flow 
analyili  O.Q 

N78-23166  Advlaory  Group  for  Attoapeoe  Rttearch  end 
Development,  Perle  (France! 
tUBfONIC  METHODS 

Wllllem  P Rodden  (Le  Cenede.  Celll  I In  Its  A Compirlinn  ol 
Method!  Uaed  In  Intarfarlng  Lilting  Surface  Theory  Feb.  1B7B 
p 9-12  IFor  evilleblllty  aee  N7a  23183  14-021 

Kernel  function  and  Doublet-Lattice  Method  (DLM)  apptice- 
llDiii  lor  lolvlng  a ibionlu  lifting  aurfaoa  problamS  are  outlined 
The  Ural  method  uiea  choidwita  collocation  pomtt  to  evtiuele 
downwath,  and  the  second  method  epplius  fintta  niamant  analysis 
to  obtain  downwath  eapiassinns  G 0 


N78-23187  Advltoty  Group  (or  Autuspacu  Ratinarch  and 
Davalopmant.  Parla  (Francal 
SUPERaONIC  METHODS 

William  P Roddan  (La  Canada.  Calif)  In  its  A Cornpariaon  of 
Mathodi  Uierl  in  Intarfariny  Lifting  Surface  Theory  Feb  1976 
p 12-13  IFor  Bvalleblllty  sea  N76-23ie3  14  021 


Ralined  Mach  bos  inlagration  procadutas  ere  leportod  tor 
numerical  analysis  of  Hiipersunic  lifting  sitifaca  inlarfarence 
ulfacts  G Q 

N76-2316B  Advisory  Group  lor  Aeioepaca  Research  and 

Divelupmant.  Pans  (Fianual 

PRIFAC8  TO  PI0URF.8  AND  TABLES 

William  P Rodden  ILa  Canada.  Calif  I In  its  A Compaiison  ol 

Methods  Used  in  Intartunng  Lifting  Siiitace  Tlieory  Feb.  1976 

p t3-2B  refs  IFoi  availability  sua  N7e-23t03  14  021 

Data  aia  compared  from  ihiaa  diflarant  suiubons  ol  tbt  lifting 
surface  [iroblem  Ttui  fust  tosk  is  the  (futetniinatiun  of  ftia  flow 
(tnld.  la.  Ihu  vuloi-.itv  comiiunaiits  in  lha  fisld  suiinunding  the 
usoillating  wing,  t'ba  sscund  laak  is  tha  ualnulafion  of  tha 
Intarleianca  loading,  le  . lilt  and  moment  cuafficienli.  on  two 
lurfieei  Induced  by  Ihe  molion  ol  Ihe  forward  surface  The 
third  (ask  la  the  oalculelian  ol  the  gannraliied  loicee  resulting 
liom  lha  mutlont  ol  lha  yatlous  componantt  ol  an  Inlailaring 
wing-hodiontal  lail-lln  r.onfiguralion.  Tha  aompulahon  of  aacfi 
ol  iheie  dtiivad  quantities  liom  lha  solution  ul  the  basic  lifting 
auileoe  piublem  is  Indlceled  below.  Authoi 

N7a-2414a||f  Advisory  Qioup  loi  Aerotpecc  Peeearoh  and 
Development.  Pails  (Fianoel 
UNBTIADV  AIRODVNAMICB 

Mai  IB76  at  p raft  Pieaenled  it  lha  Fluid  Dyn  Panel 
Round  Table  Dlicuieion  on  Unsleidy  Atiodyu  . Queltingen.  West 
Gaimeny,  May  1978 
IAaARD-H-a4ai  AvUI  NTIS  hose  00 

Five  papers  are  presented  covering  luoh  toplot  as  ualculatlon 
malhodi  in  unstuady  aerodynamics,  laceid  raeaarch  laiulte  in 
llutter  lupptsiilon.  Iranaonlo  lluw.  unitaady  rotor  blade  aarody- 
namlcs.  wind  tunnel  tael  leohniquet.  and  recent  raseatuh  ellorls 
In  aaroeltallolty  end  unsteady  aarodyiianilcs  al  the  U.S.  Air  Forca 
Flight  Dynamic!  Laboratory  Theia  papara  gava  a auccinct  ravlaw 
ol  Ihe  piasent  slate  ol  eeroelaaliciiy-orlenled  unileedy  aerody- 
namics For  Individual  biles,  las  N76-24t47  through  N7e 
24161. 

N7a-24147  Meiserschmltt-Boelkow-Blohm  □ m b H . Munich 
(West  Gsimeny). 

UNBTEADV  AIRODVNAMIC  PRSDICTION  MITHODB 
APPLIED  IN  AIROILAITICITY 

B Laichke  In  AOARD  Unsteady  Aeiodyn  Mar  1876  31  p 
rats  (Foi  evailibllily  see  N78-24t4e  18-02) 

A briel  survey  is  given  on  Ihe  bsslu  prsdiotlon  methods  in 
unsteady  aarodynsmics  needed  in  seroelaeticity.  Aftat  en 
ihlioductory  outline  ol  some  ol  the  moil  impoitant  leioileetic 
phenomena,  some  iipiasenlelivi  iiuncepte  applied  to  cilculile 
unsiiedy  eaiodynamio  (oioas  m subsonlo  and  supeiionic  How 
eie  desoiibed  Tliin.  •iteiilion  is  dtewn  to  aiees  whiuh  ate  not 
yet  covered  idequitely  by  the  piikently  ixisling  lhaotles  These 
aiss  cumpiisa  allacts  ol  gap  geometry  between  lisad  wing  end 
control  lurfacas.  of  mean  incidence  about  whiuh  a wing  or  control 
surlece  is  oscillating  of  wing  thickness,  ol  Rnynaidu  number, 
etc  Furthermore,  some  not  yet  published  resulU  related  to 
inlerliring  mulhpla  lifting  conllguietiuus  are  pinientad  These 
results  include  Ihiiist  calculations  on  oscillstmg  lindam  wings 
in  mcompiessibla  (low.  wing  iiiduaed  unsteady  tail  losds  and 
some  downwash  avaluatioiis  behind  winge  In  lupersonlc  lluw 

Authoi 

N76-3414B  National  Aeroapeua  Lab  . Ametaidem  INetherlendil 
SOMI  REMARK!  ON  UNBTIADV  TRANSONIC  PLOW 

H Tiideman  /n  AOARD  Unitaady  Aeiodyn  Mir.  tB76  tip 
rets  (Foi  availability  an  N76-24148  16-02) 

A genual  diaoussion  of  unitaady  iriniunlc  asiodynamica  is 
piaientad  A simple  eaimple  ol  an  elrloll  hiving  in  oicllletlng 
trilling  edge  Hep  wis  chosen  lor  the  disauislon.  Results  ate 
presented  from  wind  tunnel  lasts  parlormid  on  lha  airfoil  to 
Illustrate  Ihe  interactions  ol  iieady  How  fields  on  unitaady  How 
Helds  Topioa  diicuiied  Include  (t)  various  caloulillun  melhodi 
used  to  compute  unttaady  iranaonlc  How  lllniie  difference  theoiyl. 
and  (2)  boundary  layti  iniiraclions.  and  shock  wavs  inttraoiloni 
causing  aarodynamlo  loading.  It  is  shown  at  high  lubaonlc  and 
liansonlc  ipaeds  that  unatiady  alilotds  ata  mfluanctd  coniideitbly 
by  ateady  and  untifidy  How  lisidi  and  shook  wave  Inteitri- 
tions  JRT 


N7B-24I4I  Ollloe  Natlonil  d'Etudas  et  da  Racherches 
Aeroepatlalei.  Pans  (Fiencal. 

UNBTBADY  ABRODVNAMICI  OF  HBLICORTIR  BLADII 
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Rollind  Dai  m AQARD  Unitiady  Atrodyn  Mar  1976  6 B 
rata  In  FRENCH:  EtJOLISH  tummary  (For  availabiHly  aao 
N7e'24l4e  16-02) 

A mathod  that  pradlcta  lha  unaltady  pariodlc  earodynamic 
loraai  on  hallcoptar  bladta  in  forward  flight  la  daacribad  Tha 
blado  laotloni  ara  aaaimilatad  to  alrfoilt.  tha  lift  at  high  angla 
attack  la  givan  by  a inathamatical  modal  and  lha  thraa- 
dlmantional  intarfarancaa  batwaan  bladaa  and  batwaan  aaparata 
•actlorii  of  tha  lama  bladaa  ai»  givan  by  tha  llnaantad  lifting 
lutfaaa  thaory.  Tha  companaon  batwaan  thaoratlcal  and 
oxpcrimantal  raaulta  la  aatiafactory.  Tha  ranga  of  appllcatlont  of 
tha  mathod  uaad  to  ayitthatiia  tha  thiaa-cllmanalonal  thaory  and 
tha  axparinianta  in  two-dimanaional  flow  la  not  raatrlctad  to 
hallcoptara.  Author 

N79-141M  Dautaoha  Foraehungi-  und  Varsuchaanatalt  fuar 
Luft-  und  Raumtahn,  Goattlngan  TWaat  Qarmany)  Inal,  fuar 
Aaroalaitik. 

WIND  TUNNIL  TIST  TICHNIOUIS  FOR  THl  MIAtUllt- 
MINT  OF  UN«TIADV  AIRIOADA  ON  OtUILLATINQ 
LIFTINQ  mriMS  AND  FUkL-tFAN  MODILI 

H.  Foariohing  In  AQARD  Unataady  Aarodyn  Mat.  1076 
24  p rafa  (For  availability  aaa  N76-24146  10-02) 

Tha  main  faaturaa  of  wind  tunital  tail  taohnlquai  In  currant 
uia  lor  tha  maaiuramani  of  dynamic  •labllllv  darlvallvai.  flutlar 
coafliolanta  and  unitaady  aarodynamic  praiaura  dlatrlbutiona  ara 
daaoiibad.  Tha  praiantatlona  ara  illumlnalad  by  aoma  typical  tail 
raaulti.  Author 

N7B-24iai  Air  Force  Flight  Dynamlci  Lab..  Wrighl-Pallaraon 
AFB,  Ohio  Vahlola  Dynamlci  DIv. 

BNIIF  OVFRVIIW  OF  BOMI  AIR  FORCI  FIIQHT  DVNAM- 
ica  UkBORATOHV  RIlBAROH  IFFORTB  IN  AIROILABTIO- 
ITY  AND  AIRO-ACOUBTIOB 

Walter  J.  Mykytow  rn  AQARD  Unitaady  Aarodyn.  Mat  IB76 
13  p rail  IFor  availability  aaa  N76-2414a  16-02) 

Tha  fallibility  of  axtinding  active  faadback  control  technology 
to  flutlar  luupraiilon  In  wingi  and  aaiarnal  atorai  li  diaouiiad. 
Flight  laiti  of  a 9-62  full  loala  modal  are  daicrlbad.  A oomputar 
progrim  for  llutlar  optimliatlon  li  dlicuiiad.  Tha  uia  of  compoilla 
ntalailili  in  fluttar  luppraiilon  li  aaamlnad  J.R.T. 


N7B-3213B||I  Advliory  Group  (or  Aaroipaca  Raiaarch  and 
Oavalopmanl,  Pane  (Franca) 

UNSTEADY  PRIBBUREB  DUB  TO  CONTROL  BURFACC 
ROTATION  AT  LOW  BUPIRBONIC  BPEIOBl  COMPARISON 
BETWEEN  THEORY  AND  EXPERIMENT 

C G Lodge  (Brlliih  Aircraft  Corp  LImllad.  Lanahira)  and  H 
Schmid  (Mamarichmilt-Bolkow-Blohm  QmbH,  Munich)  Sap 
1976  21  p rafa  Praianlad  al  lha  42d  Maaling  of  tha  Sliuiiturai 
and  Mctarlali  Panel.  Ottawa.  6 Apr.  1976 
IAGARO-H  947;  IBBN-9J..e3b-l  223-5)  Avail:  NTIS 

Moat  aircraft  fluttar  problami  have  faaturad  control  lurfacoi. 
and  It  II  nacciiaiy  that  unitaady  aarodynainic  loicai  ganaratad 
by  their  mulluita  ihould  ba  accurately  predicted.  Thaiafora 
thaoratlcal  and  axpenmcntal  atudivi  ware  conducted  on  a ptanform 
with  part  apart  control  lurfaca  oncillatlng  in  tha  control  lurlaca 
rotation  nioda  Cl  lew  luparionlc  Mach  numboii.  Tha  reiulli  are 
praaanted  and  diacuiiad  It  la  ahown  that  thaia  itudlai  muat 
bi  o<  a high  accuracy  lo  that  tha  more  critical  aarodynamlu 
cuaflioianti.  luch  ai  hinga  mumant  damping,  ara  datarmlnad 
with  cunfidanca.  Author 


N77-12013I  Advlaory  Qroup  (or  Aeroapaca  Rataatch  and 
□avalopmam,  Pirli  (Ftinca) 

THROUOH-FLOW  CALCULATIONE  IN  AXIAL  TURBOMA- 
CHINIRV 

Oct  t97B  237  p rate  Proceadlnga  held  at  Cologne,  Waat 
Qarmany,  20-21  May  (970 

lAOARD-CP-IBb:  ISBN-B2-S3G-017g-gi  Avail:  NTIS 

HC  A11/MF  A01 

An  aKliymmattlc  approach  la  uaad  In  conaidaring  (low 
dlatrlbutloni  at  daaign  and  oll-datlgn  condllloni  In  aingla  and 
niultl-itaga  turbomaohrnaa.  For  Individual  litlaa.  aaa  N77-12014 
through  N77- 12026. 

N77-12014I  Soclata  Nallonala  d'Eluda  at  da  Conitiuctlon  da 
Motauri  d'Avlatlon,  Vllltrocha  IFruncal 

MODILB  FOR  CALCULATINQ  FLOW  IN  AXIAL  TURBOMA- 
CHINIRV  (MODBUB  Dl  CALCUL  DE  L'lCOULEMBNT 
OANB  LBI  TURBOMACHINIB  AXIALBl 
Jaan-Marlna  Thiavllla  In  AQARO  Through-Flow  Calculatlona  In 


Axial  Turbomachlnary  Oct.  1976  16  p rale  In  FRENCH  (For 
primary  documant  aca  N77-120I3  03-021 
Avail.  NTIS  HC  A11/MF  A01 

Tha  problem  of  calculating  axial  (low  In  lurbnmachlnai  la 
approached  uaing  lha  modal  of  currant  aurfacat  SI  and  S2  of 
C H Wu.  Vliooua  iffacti  are  Introduced  under  tha  form  of  loaa 
and  tha  aflacta  of  diaplacamant  The  boundary  layar  thaory  It 
accaptad.  Tha  aimpllllad  modal  la  uaed  to  analyra  tha  conntc- 
llon  of  tha  aatimataa  ol  turfacta  St  and  S2  Tranaonic  flow  la 
ctudlad.  Olagrami  of  loaa  and  of  anglai  beyund  adaptation  are 
provldtd  Blocking  and  tacondary  flow  ara  conaldarad  Appllcallona 
in  which  tha  modal  la  dofectiva  arc  diacusxnd  and  mathod!  lor 
taaolving  tha  difllcultlax  ara  luggeslad  Tranal  by  A H 

N77-1101B||I  Durham  Unlv  (England).  Dept  ol  Englnaaring 
Sclanci. 

THROUOH-FLOW  CALCULATIONB  IN  AXIAL  TURBOMA- 
CHINIRVi  A TECHNICAL  POINT  OF  VIBW 
H.  Maiah  In  AQARD  Through-Flow  Calculalloni  in  Axial 
Turbomachlnary  Oct.  1976  19  p riifi  (For  primary  documant 
laa  N77-12013  03-02) 

Avail:  NTIS  HCAII/MFAOt 

Tha  through  flow  theory  for  turbomaohinai  and  a daltllad 
dlaouiilon  on  lha  mathodi  ol  attaamlira  curvalura  and  matrix 
thtouBh-flow  era  taponad.  Thaae  two  mathoda  of  lolullon  ara 
thown  to  ba  two  diffarani  tanhniquaa  lot  calculating  the  flow 
on  a mean  atream  aurlaca.  Tha  Mach  numbar  limitation!  are 
outllnad  and  the  lack  of  a rlgoroui  dafinlilon  lor  the  maan  ittaam 
lurfaoa  la  diiouiiad  Tha  uta  ol  a nonabiaiit  loii  model  laada 
lo  an  Improved  lotm  of  tha  matrix  mathod  Recant  advancai  In 
lha  ofloulatiori  ol  wall  boundary  layart  and  aacondary  llowa  era 
rapotttd.  Work  on  lima  marching  lauhnlquaa  la  ttviawad.  Author 

N77-1301BI  Carlaton  Unlv..  Ottawa  (Onlariol. 

THROUGH-FLOW  CALCULATIONB  BASED  ON  MATRIX 
INVERBIONi  LOBS  PREDICTION 

W.  Roland  Davli  (Oayii  and  Aiaoclatai.  Oltawal  and  0.  A.  J. 
Millar  In  AQARD  Through-Flow  Calculalloni  in  Axial  Tur- 
bomachinaty  Oct.  1976  12  p rail  IFor  prlmity  document  laa 
N77-t20l3  03-021 
Avail:  NTIS  HC  Al  t/MF  AOt 

Tha  inviiold  flow  field  In  lha  marldional  (hub-to-ihioud)  plana 
of  an  axial  compraiaot  ii  aolvad  by  a Unite  dllletanot  taohniqua 

which  amploya  matrix  invaralon.  The  ylaooua  flow  aHact!  are 
aocountad  lor  by  uaing  empirical  data,  and  the  patlotmanca  ol 
tha  comptiiior  ii  datarmlnad  by  an  Intaraotiva  aolutlon  Thii 
deacribat  tha  loii  and  dallaclloii  lyitam  which  la  uaad  to  medal 
the  ellacta  ol  blade  paiiaga  and  and  wall  loaaaa.  and  ol  blade 
paiaaga  dallaotlon  ol  lha  working  lluld.  The  manner  in  whioh 
thia  ayiiam  Iniaraota  with  tha  matrix  Invlicld  lolutlon  la 
daicrlbad  Author 


N77-13017I  Dtiroil  Dleaal  Alllaon.  Indlanapolla,  Ind. 
THROUGH-PLOW  CALCU LATIONB r THEORY  AND 
PRACTICE  IN  TURBOMACHINERV  DBBION 

John  E.  Caruihati  and  Theodora  F.  MoKaIn  In  AQARD 
Through-Flow  Ciluulitlona  in  Axial  Turbomachlnary  Oct.  1976 
14  p rail  (For  primary  document  loa  N77-t2013  03-021 
Avail:  NTIS  HCAII/MFAOt 

Tha  through-flow  caloulatlon  la  an  Intagril  and  vital  alamant 
ol  any  allacllva  turbomachlnary  daaign  and  davalopmant  procaai. 
Tha  aiaumptloni  Involvad  with  typical  lormulatlpn  ol  lha  bialc 
aquation!  and  tha  aolutlon  tachniquaa  amployad  In  luch  araaa 
ai  boundary  condition  apaclflcatlon.  numatioal  avaluatlon  ol 
darlvallvai  and  numerical  liability  ara  ptxaanltd  Cxparlmantal 
varifloatlon  ol  tha  thaory.  uaing  turbomaohinaiy  ipplloatloni,  ll 
praiantad  to  damonatrata  tha  ancurioy  ol  tha  oalculailon. 
Finally,  tha  normal  compratior  daaign  and  davalopmant  cycle  la 
ravlawad  to  itiiaa  tha  importance  ol  tha  through-flow  oalculatinn 
In  thIa  procaaa  Author 

N77-t201B||l  Vrlja  Unlveraltait.  Bruanali  IBalglum)  Dept  ol 
Fluid  Mechanic! 

FINITE  EUMENT  METHOD  FOR  THROUDH-PLOW  CALCU- 
LATIONB 

Ch.  Hutch  In  AQARD  Through-Flow  Calculatlona  In  Axial 
Turbomaohlnary  Oct  1976  16  p rata  IFor  primary  document 
aaa  N77-t20t3  03-02) 

Avail:  NTIS  HC  At  1/MF  AOl 

The  (Inlla  alamant  mathod  la  applied  to  tha  radial  equilibrium 
aquation  in  tha  form  obtamad  attar  introduction  ot  lha  atiaam 
function  A ihort  prasentatlun  ol  lha  basic  laatuiei  ol  tha  F E M 


40 


02  AERODYNAMICS 


It  givon  and  Iht  particulai  atpactt  of  itt  application  tu  the 
through  How  piublam  in  tuibomachinot  aia  diBCilbtd  A 
cnmpaiiion  with  an  analytic  aolution  lor  an  aalaymmatiic 
tiiniliional  anniilua  with  iwiil  allowt  an  aitimatlon  ol  lha 
nuniailcal  accuiacy  ol  the  mathod  Othai  utamplva  ol  taiulta 
includa  a tianaonic  atitl  compiatior  and  an  axial  tuiblna.  Tha 
coupling  with  an  and-wull  boundary  layai  calculation  lor  aaial 
coinpraatoit  It  alto  liriiilly  detcribad  Author 

N77-12019*/|l  Maatachutaitt  Inti  ol  Tuch  . Canibridga  Dapt 
ol  Aaronautict  and  Attronauticx 

THREE-DIMENSIONAL  FLOW  CALCULATION  FOR  A 
TRANSONIC  COMPRESSOR  ROTOR 

William  T Thompkini.  Jr  and  David  A Ollvar  In  AOARO 
Through- Flow  Calculation!  in  Axial  Tuiboniaohlnaiy  Ool  1B7B 
IB  p rala  IFor  primary  dooumant  laa  N77'12013  03-021 
lOrtni  NQL  23-008  3831 
Avail  NTIS  HC  All/MF  AOI 

A numarlcil  oaloulatiun  ol  lha  alaady,  invlicld,  thiaa 
dimantlonal  How  In  a iiolatad  transonic  compraitiur  rotor  hai 
baan  eomplatad  using  MacCurmack’i  tacond  ordar  acourata 
tima  maiching  lehama.  Thu  lotoi  hat  a tip  Mach  numbar  ol 
1.2.  an  ovarall  diamatai  ol  2 laal.  and  inlal  hub/llp  ratio  ol 
0.6.  Tha  computad  roloi  total  praiiura  itllo  la  I 82.  Comparltant 
balwaan  tho  numarloal  lolullon.  maatuiamanta  ol  lha  Intra-blada 
Italic  danilly  llald  obtalnod  by  gaa  lluoraicanoa.  and  lima 
roaolvad  axil  How  maaiuramanti  thowad  that  lha  invlicld 
compulalion  acaurataly  modali  tranionlo  rotor  aaiodynamloi  and 
loiot  blada  praiiura  dlilrlbullorn  In  tha  upilraam  portion!  ol 
tha  blada  paiiagai.  tha  vlicnui  aRaclt  inlluanaing  mainly  lha 
downitraam  Now.  Author 

N77-1802RI  OEC  Turbina  Oanaralori  Ltd . Manchailai  (England). 
Thaorilloal  Aarodynamlci  Group. 

THROUGH-FLOW  CALCULATION  PROCinUR8S  FOR 
APPLICATION  TO  HIGH  SPIED  LARGE  TURBINES 

H.  J A.  Cox  In  AQARD  Through-Flow  Calculalioni  In  Axial 
Tur^maohlnary  Ool.  1B76  13  p rail  IFor  prlmaiy  dooumant 
■aa  N77-I30t3  03-02) 

Avail:  NTIS  HCA11/MFA01 

Major  dilllculliai  arlia  in  tha  aviluulion  ul  llirough  llow  lotu- 
tloni  ralavanl  to  oonditloni  axliling  within  tha  rail  itagai  ol  Isrga 
modarn  low  praiiura  itaam  lurblnai.  Tha  highly  loadad  ilaga 
daiigni  In  which  convarganl-dlvaigant  prolllai  ira  uiad  raqulra 
oompulatlon  prooadiirai  which  can  icourataly  allow  lor  aupaiionlc 
Mach  numbari  at  both  gulda  and  runnar  blada  outlat.  high  valuai 
of  itraaiiillna  ilopo  In  tha  marldlonil  plana  and  varying  quintltlaa 
ol  mail  How  lappad  off  balwaan  ilagai  Tha  conaaqiiant  aHoot 
ul  thaia  Gondllkini  on  turblna  parloimanca  and  varlotii  malhoda 
by  which  thay  can  ba  Incorpoiatad  Into  a itraamllna  curvatuia 
computation  prouaia  ara  diacuaiad  togathar  with  tha  uia  ol  ataam 
tharmodynamlo  dota  Procadurai  which  can  ba  amployad  to  obtain 
numarloal  itablllly  and  convarganca  in  tha  oamputatlon  prooaaa 
•ra  luggaitad  and  lurthar  pioblami  concarnad  with  lha  avaluatlon 
ol  olf-daalgn  aolutlunt  aia  brially  conaldatad.  Author 

N77-12021I  Brown.  Bovarl  and  Co  . Ltd  . Hadun  (Swllrorlandl 
□apt.  ol  Qai  Turblnaa. 

DESIGN  OF  TURSINI,  USING  OISTRISUTED  OR  AVERAGE 
LOSIBSi  EFFECT  OF  SLOWING 

0.  K Mukharjta  In  AOARD  Through-Flow  Calculalioni  in  Axial 
Tuibomaohlnary  Oct.  1976  14  p rail  IFor  primary  documani 
laa  N77-12013  03-02) 

Avail:  NTIS  HCA11/MFA0I 

Tha  daaign  ol  a mulll-tlaga  turblna  bagint  with  out 
dimanalonal  caloulatloni.  Flow  llald  computitlona  whloh  than 
follcw  ara  Invaluabla  ai  thay  allow  lo  dttarmina  valocity  tilangita 
at  dlHarant  radii  and  lo  daaign  thi  bindti.  In  thaia  oaloulallont. 
aiiodynamlo  lotaai  and  outlat  angle  davlailona  duo  to  taoondary 
and  tip  olaaianoa  How.  at  wall  ai  lha  Influanca  ol  coolant  on 
tho  main  itraam  axpanilon  ira  laknn  Iron  nooouni.  Author 

N77-12022||l  Northarn  Rataaruh  and  Enginaaring  Corp. 
Cambridge.  Mata.  Fluid  Dynamic  Syattmi  Group 
A CRITICAL  REVIEW  OF  TURBINE  FLOW  CALCULATION 

PROCEDURES 

A.  F.  Carter  In  AQARD  Through- Flow  Coloulatlont  In  Axial 
Tiirbomaohlnary  Oct.  IB76  7 p reft  (For  primary  dooumant 
laa  N77-120t3  03-02) 

Avail-  NTIS  HC  Att/MF  AOI 

Blada  row  perlormanca  pararviaiart.  aur.h  aa  totti-preiiura- 
lota  coaHlolantt  and  How  daviatlonu.  remain  tht  wtak  titumplloni 
In  meat  nl  tho  olhirwlta  lophlitloatid  caluulalioni  ol  turblna 
llnw  condltlont.  Soma  nf  tha  areat  are  ravlawad  In  which  lurthar 


afforta  are  needed  Since  i turblna'a  parformanct  ulllmttaly 
dapandi  on  the  datallad  daaign  ol  tha  balding,  tha  paptr 
Qonctntratlt  on  thta  aipocl  ol  luibina  dtiign  and  antlyiii 

Author 

N77-12023||l  Otutecha  Forichungi-  und  Vtriuchianitalt  fuar 
Luh-  und  Raumlihrt.  Cologne  (Watl  Garmany). 

COMPRESSOR  DESIGN  AND  EXPERIMENTAL  RISULTI 
H.  8 Wavtr  In  AQARD  Through-Flow  Caloulltloni  In  Axial 
Tutbomachlnary  Oct  1976  16  p rati  IFor  primary  documeni 
tea  N77-t2013  03-02) 

Avail  NTIS  HC  All/MF  AOI 

Altar  an  Introduction  to  currant  Itchniquax  tvallabit  to 
avaluila  tha  axlaymmatrlo  How  Hold  In  lurbomichlnai  at  dailgn 
and  off-dtiign  condllloni.  rtiaaioh  wai  noncantritad  primarily 
on  proving  than  oalculitlon  mathoda  by  comparing  lha  laaulli 
with  oorraipondlng  axparimtntal  data  Horn  rail  tail  machinal 
Conildorad  wart:  1 1 1 A ilnglt-itagt  Itanicnlo  oompttiior  without 
Inlil  gulda  vanai.  (2)  i Ihrat-itiga  traniunic  oompiaiior  without 
Inlet  gulda  vanei.  and  (31  a A-atage  compratioi  with  Inlat  guide 
vanai  Completa  gaomitrlcil  data  and  tail  raiulta  era  provided 

Q.O 

N77-ia024#  Dauliaha  Forichungi-  und  Vitiuohianililt  lull 
LuH-  und  Riumlihrt.  Cologni  (Wail  Qaimanyl 
COMPARISON  BITWBIN  THE  CALCUUTID  AND  THE 
■XP8RIM8NTAL  RIIULTS  OF  THB  COMFRI8EOR  TtST 
OA8IR 

H.  8.  Wayii  and  R.  Dunkai  /n  AQARD  Through-Flow  Calculalioni 
In  Axial  Turbomachlnaiy  Ool.  1876  26  p rail  IFor  primary 
documani  laa  N77-12013  03-021 
Avail:  NTIS  HC  All/MF  AOI 

For  the  calculation  ol  Iht  compraiior't  ovtrall  parlormtnct, 
ona-dlmaniionil  lachniquai  ii  wall  it  duct  How  and  through-flow 
mathodi  wire  uiad.  No  ohtrtclarlillc  dlllarancai  ancountar  from 
lha  varlDUi  mathoda  indicating  that  a xtvara  illact  of  t mori 
or  Itii  Dompleta  phyiloil  How  modal  doai  not  axlit.  Tho  davlttloni 
ai  tir  at  obtarvad  with  raipact  lo  lha  ixparlmanti  tra  primarily 
dui  to  tha  Inacturiny  cl  tha  How  loit  and  How  turning  pradlctioni. 
particularly  at  oll-datlgn  oparatiny  conditlona  The  duct-llcw  and 
through'llow  oticulalian  tichniquai  warn  mainly  utlliitd  to 
compuia  III  detail  the  oompraiipr  iniainil  How.  Stiiimlint 
ourvitura.  matrix,  and  llnlla  alamtnl  mtihoili  lharaby  lanid  ai 
numiricil  procadurai  lo  riiolva  thi  How  aqiiitlpni.  Concerning 
tha  How  paramataii  caloulitad  oulaldt  pi  lha  blida  rowi  no 
evident  auparlprlty  wii  obitnrad  lor  any  milhod  ivan  Ibr  Ihi 
through-How  tachnlquii  although  thair  phyiloal  bichgiound  laami 
lo  ba  more  acccmpllihad  liking  lor  Inilanct  Into  locouitl  thi 
efftcl!  ul  bled!  thlckiia!i.  blidi  turning,  a i.o.  Dliciapaniiai  In 
tha  axpaiimantii  raiulti  an  believed  to  ba  cauivrl  by  an  inaxact 
eatlmation  ol  the  wall  boundaiy-liyei  bluckirga.  and  by  3-d|. 
manilonal  How  atracii  which  an  not  icoouniad  lot  In  tha 
2'dlmanilatial  cticuliiion  ttchnlquii  Author 


N77-18026|jl  Von  Ktrman  Init  lor  Fluid  Dyntmici.  Rhoda  Saint- 
Gtnasa  IBalplitm) 

TURBINE  TElTCABESr  PRESENTATION  OF  DESIGN  AND 
SXFERIMENTAL  CHARACTSRIBTICB 

J.  Chauvin  and  C Slavaidlng  In  AQADD  Through-Flow 
Calculatioivi  in  Axial  Turbomachlnaiy  Oct.  1976  19  p (For 

pilmary  iluuumanl  sia  N77'120I3  03-02) 

Avail  NTIS  )ICA1)/MFA01 

Full  gaomatilc  diia  ara  piassntod  lot  c two-!(Bga.  twc-ahalt 
HP-IP  turblna  lot  advancid  gaa  turblna  anglnan.  Trivniit  data 
arc  available  balora  and  ahir  each  blada  row.  lor  total  praituri. 
tulil  lampaiatura.  atitic  pniauri  ind  xbaoluis  angli  Author 


N77-1202B||I  Von  Kitrnan  Inti,  lor  Fluid  Dynamic!.  Rhodt-Salni- 
Otneai  (Balgluml 

TUHBINIIi  PRESENTATION  OF  CALCULATED  DATA  AND 
COMPARISON  WITH  IXPEBIMENTS 

J Chiuvln  In  AQARD  Through-Flow  Calculation!  In  Axial 
Tuibomachlnary  Oci  1976  24  p iila  (For  primary  dooumant 
lit  N77-t20i;i  03-U2I 
Avail:  NTIS  HC  All/MF  A01 

Parloimanca  teal  raaulU  logalhai  with  ganmatric  daaign  data 
lor  two  axial  How  tuibomachlnna  am  detiilad  Data  Includa  nominal 
2pm  and  nominal  mica  How  aa  wall  ax  nominal  piaaaure  ratloa 
and  altloianclia  Qanaral  inloimttlon  on  utillitd  computar 
piograma  and  calculation  mslhorli  It  Inoludad  G O 
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N77*14i97)|l  Advisory  Qroup  for  Asrospici  Rfitirch  and 
Davalopmant,  Paris  (Franca). 

•TATI*07*THI*AIIT  IN  UN9TIADV  AIAODVNAMICS 

\A/illlam  P.  Roddan  Nov  1976  12  p raft  Prasantad  at  tha 
43d  Structural  and  Matarlais  Panal  Maating,  London,  Sap. 
1076 

{AQARD-R>650;  l8eN-92-836*1230>6|  Avail:  NTIS 

HC  A02/MF  A01 

Abrlafsurvayof  ntw  davalopmanti  in  unitaady  aarodynamics 
IS  mada  as  a proposal  for  aitablKhing  anothar  comparativa 
computational  AQARO  program  f.andidata  topics  includa 
suparsonio  intarftranca.  transonic  flo^v.  wing^body  intarfaianca. 
control  Burfacas.  rotary  loads  on  T*talla,  intarfaranot  affaots  of 
vortftx  shadding,  and  rotating  biadas  A salaotad  bibliography  It 
prasantad  for  aach  topic  to  llluatrata  tha  prasant  slata>of*tha*an 
and  Its  naar  tarm  futura  polantial  Author 
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03  AIK  TRANSPORTATION  AND 
SAFETY 

Includn  paatangitt  and  cargo  air  tratrsport  apatatlont.  and 
aircraft  acoldanit  fnr  'elated  Inforinatlon  aeu  alto  16  Spare 
Ifansportatiun  and  $6  Urban  Trchnu/ogy  antf  Tianxportatmn 

N7A'207B6||I  Advitorv  Group  for  Aaroipuca  reaaa'ch  and 
Davaloprnant  Pant  (Franca) 

ESCAPI  PROBLEMS  AND  MANOEUVRES  IN  COMBAT 
AIRCRAPT 

Walton  L Jonat.  ad  (NASA.  Waahington.  D C)  Fab  1974 
121  p reft  Papara  Praatnlad  at  Aaroapaca  Mad  Panel 
Spaclalliti.  Snailarbarg,  Natharltnda.  4 Sap  1973 
(AQARD'CP'134)  Avail  NTIS  HC$9  2E 

Tha  prooaadingi  of  a confaranaa  on  tha  aubjact  ol  problanta 
of  aacapa  from  rotary  wing  and  V/STOL  alroraft  are  praaantad 
Tha  puipoaa  ol  tha  rrtaallng  waa  to  dallnaata  tha  Important 
aapaoti  ol  tha  aacapa  problami  and  to  ravlaw  naw  aonoapti  In 
aacapa  taohnology  The  tub|aott  covarad  wai  broad  ranoliig  horn 
blomadioil  liiuaa  In  air  combat  mlthapa  in  high  parlorm  nca 
alroralt  to  human  factora  and  anglnaadng  aapaota  ol  Inlllghi  aacapa 
In  all  typaa  ol  alrcrah.  For  Individual  tltlat.  aaa  N74'207B7  through 
N74-20772 


N74‘207B7*  National  Aaronoiitinv  and  Space  Admlnlttrallon, 
Wailiinuiun,  O.C. 

TECHNICAL  EVALUATION  OP  THE  AEROSPACE  MEDICAL 
PANEL  SPECIALIETB  MEITINQ  ON  ESCAPE  PROBLEMS 
AND  MANOEUVRES  IN  COMBAT  AIRCRAPT 
Vtalton  L Jonaa  In  AQARD  Eacapa  Probl.  and  Manoauvraa  In 
Combat  Aircralt  Fab  1974  0 p (For  availability  tea  N74-207Be 
12.061 

A taohnical  evaluation  ol  the  piipeii  praaantad  at  a conlaronca 
un  aacapa  ayitarni  for  hallcoptara  and  V/STOL  aircralt  Vraa  made 
The  aublactt  diacuitad  Include  the  lolluwlng  111  bioanginaaring 
aipaclt  of  apinal  liilury  during  alaclion.  (21  aaiodvnamlo  loroaa 
acting  on  ciuwman  during  aacapa.  131  oparotlonal  praotloalily  of 
lly  away  a|aciion  aeata,  14)  helicoplar  lurvlvablllly  raqulramania. 
(61  alactlon  anparlanoa  liom  V/STOL  alroralt.  and  |C)  rataaich 
prolaoia  Involving  aacapa  and  ralilaval  tyitama.  Author 


N74'207liE  Bureau  ol  Madiclna  and  Surgery.  Woahlngtdn. 

0 c 

SPECIFIC  BIOMEDICAL  ISSUES  IN  THE  ESCAPE  PHASE 
OF  AIR  COMBAT  MISHAPS  OURINO  SOUTHEAST  ASIA 
operations 

Roban  E KInnanian,  Jr  Martin  Q Every  IBIoTaohnology.  Ino  . 
Falla  Church.  Va.).  and  Jamaa  F Parkar.  Jr  (BlaTechnolugy.  Inc  . 
Falla  Church.  Va  I In  AQARD  Eacapa  Probl  anti  Manoauvraa 
in  Combat  Aircralt  Fab  1974  7 p rela  (Fnt  availability  aaa 

N74-207B8  12  OBI 

Eacapa  and  raaouu  data  ware  collacled  liom  Navy  airman 
downed  over  Southaaal  Aala  in  ardor  to  laolata  aignllldani 
hlomadloal  problama  aaaduiatad  with  the  combat  miabap  Subjaaia 
conalatad  ol  naval  avlatora  flying  fiaad-wlng  |at  alroralt  who  waio 
lorcad  to  ejacl  aa  a diraci  raault  ol  enemy  action  Ona  hundred 
and  llltaan  aiirvlvorc  of  auch  an  occurranoa  were  localad  and 
admlnlatarad  an  axianalva  quaatlnnriai'a  covering  tlta  olroum- 
alanoea  aaaoclalad  with  lha  aacapa  and  all  avanle  prior  to  and 
during  raacua  Parllcular  attantion  waa  given  to  lha  adequacy  of 
aacapa  and  raacua  ayalama  under  Souifiaaal  Aala  combat 
condlllona.  Thia  paper  daala  with  the  analyaaa  that  ware  conducted 
In  order  to  datarmine  apaclflc  cauaa  and  alfact  ralatlonahlpa  lor 
ln|urlaa  Incurred  during  tha  a|ecllon  phaea  ol  thIa  event 
Conclualona  ol  tha  atudy  deal  with  tha  adequacy  of  aacapa 
equipment  and  proceduraa.  under  lha  condlllona  and  atraaaaa 
Inherani  in  combat  altuallona  Author 


N74-207BB  Naval  Aaroapaca  Medical  Rnaaarch  Lab.,  Naw 
Orlaana.  La 

BIDENOINEERINa  ASPECTS  OF  SPINAL  INJURY  IN  THE 
OV-1  (MOHAWK)  AIRCRAFT 

Channlng  L.  Ewing  and  Daniel  J.  Thomaa  In  AOARO  Eacapa 
Probl  and  Manoauvraa  in  Combat  Aircralt  Fab  1974  9 p 
rafa  (For  availability  aaa  N74. 20/66  12-06) 


An  invaatigalion  ol  non-latal  election  vartarbral  liictura 
ancountered  during  election  lioin  militarv  aiicrah  waa  conducted 
Tire  cauaai  lor  the  in|uiiaa  are  analyiad  Laboratory  proceduraa 
lor  daiarmining  the  factora  which  contrlbule  to  apinal  inluiiaa 
during  a|acliun  era  reported.  It  waa  concluded  that  tlta  raalralni 
harnasu  uaed  in  the  OV-I  aircraft  waa  raaponaibla  for  the  high 
incidence  ol  apinal  in|uriea  encountaiad  by  crewman  electing 
horn  thia  aircralt  Author 


N74. 20700  Naval  Aaruapece  Medical  Honaarch  Lab . New 
Orlaana.  La 

HEAD  CLEARANCE  ENVELOPE  FOR  EJECTION  BEATS 
DURINO  NECATIVE  0 lUb  a IMPACT  ACCELERATION 

Channlng  I.  Ewing  In  AQARD  Eacapa  Probl.  and  Manoauvraa 
In  Combat  Alrarah  Fab.  1974  3 p rala  (For  avillability  aae 
N74. 20766  12-061 

Living  voluntaera  Irom  lha  U S Army  participated  In  a raaaarch 
program  daiignad  tp  daiirmina  taiponaa  i>l  tha  living  human 
head  and  neck  to  impact  aecalaralion  in  1967-1969.  The  raatralnt 
tyaiam  uaid  waa  typical  ol  that  deaciibed  abova  and  includad  a 
3-inch  lap  ball,  and  Invaited  V,  and  ahouldir  alripa.  Tha  aeat 
wat  an  eepaiiiitanial  aaat  with  Ihe  lavel  itoel  i.ral  pan  parallel 
with  lha  ground  and  the  ateal  aeit  book  venirrnl  to  the  aeat 
pan.  The  ehouldar  harnaia  In  all  caiat  came  ahalght  out  Irom 
lha  aail  back  to  the  ehouldar  via  in  adjuatabla  apraadei  and 
than  downward  actoaa  lha  olavlolei  to  lha  lap  ball  Tha  aubjacla 
ao  taairalnad  wara  given  a mlnua  Q lub  a Impact  iccilaiatlon 
with  liaad  rata  Of  onaat  and  with  liaid  peak  aecalaralion.  Tha 
run  ailaotad  lor  thia  atudy  waa  that  ptrlormad  by  an  B6lh 
pttoantlla  lilting  height  auh|ecl  Irelativa  to  U S Navy  pilot 
data),  at  100.  BOOQ/aac  with  a triangular  pulii.  Iialing  about 
400  mi.  Tha  lublacl  waa  llllad  with  iranaduoer  mounia  on  lha 
top  ol  tha  htad:  mouth,  and  baaa  ol  tha  nack.  Thaai  mouitta 
wira  rigidly  iiltachad  to  tha  anatomy  and  photographic  targtia 
ware  iitachad  to  aach  mount,  with  two  largela  aaparaieri  by 
atvaril  inchaa  iitachad  to  lha  nick  mount  Author 


N74-207B1  Airoipaci  Madloal  Raiiiroh  Laba..  Wrlght-Piltiriun 
AFD.  Ohio 

AN  ASSS4SMSNT  OF  ASRODVNAMIC  FORCSS  AOTINO 
ON  THE  CRItWMAN  OURINO  ESCAPE 

Jamil  W.  Erlnklay  and  Polar  R.  Fiyni  (Fayna,  Inc.,  Annipolii) 
III  AQARD  Etoapa  Probl  and  Manoauviii  In  Combat  Alroralt 
Fab.  1974  10  p rail  (For  avallablllly  lai  N74'20766  12-06) 
Tha  taaulti  ol  analytical  and  aapetlrnamal  raaaaroh  ac- 
compllihid  10  datarmina  tha  magnitudi  ol  tha  aarodynamio  loroea 
acting  on  lha  crewman  during  amaiganoy  aioapa  ata  lummirltad 
Tha  work  hai  bain  dirictad  toward  the  dallnltlon  ol  the 
meohanlama  ol  airodynimlc  Hall  Injury  and  lha  acquialtlon  ol 
data  required  tor  tha  davaloprnant  ol  protactlva  countatmaaauraa 
The  raaulti  ol  a alucjy  ol  noricombat  alactlon  aaperlanna  within 
Ihe  U $ Air  Force  during  thu  period  ol  1964  to  1972  eta  aleo 
reviewed  Thia  atudy  wai  oorductad  to  Identlly  Injurlaa  attilbulad 
to  aarodynamlu  loida  and  to  itatlatloally  deaittlbe  the  probability 
ol  titaae  Injutiaa  ti  a lurtutlon  of  alroralt  epaad  at  tha  time  ol 
alactlon  Wind  tunnal  arrparlmanti  are  deactlbad  which  were 
conduoiad  to  ntaayute  tha  lorcet  aoling  on  body  lagmanta  uilng 
voluniaar  human  aubjaott.  Both  open  ajeotlon  Beat  and  tractor 
tookal  aidraollon  agraaa  ayalama  wart  atudled.  The  data  oollaotad 
liom  thaaa  txparlmania  inoludaa  whole  body  and  body  aigmenl 
lerudynemlo  lorcaa.  Optretlonal  virlablea  auch  aa  aim  end  leg 
poiltlon  and  clothing  wire  eviluitad  to  detirmlni  tltali  lelallva 
ilfoclB  on  tha  aarodynamio  loida  acting  on  the  aublaot'e  limba 

Author 


N74'207B2  Naval  Aaroapaca  Recovery  Facility,  El  Centro, 
Cilll 

AEROMBDICAL  RESEARCH  AND  EVALUATION  SUPPORT 
OP  EKIBTINO  AND  PROPQSSD  ESCAPE  AND  RETRIEVAL 
BVBTEME  AT  THE  NAVAL  AEROSPACE  RECOVERY 
FACILITY 

Donald  H.  Reid  In  AQARD  Eaoape  Probl.  end  Menoauvrei  in 
Combat  Aircraft  Fab  1974  B p rale  IFor  availability  tea 
N74-207Ee  12-06) 

A raaaarch  laclllty  for  conducting  phyalological  loaaarch 
with  paiacbuiiati  and  lor  Inviatigating  bardwari  lyatam/hurnsn 
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uatformarcn  Inlirfaci  probltmi  li  datcribad  Tha  ab|acliua  ol 
(ha  rataarch  ptn|aoli  haa  baan  to  comrlbuta  data  which  ara 
itaadad  by  tha  anglnaarlng  dlicipllnaa  In  daiigning  and  davaloping 
naw  ganaratlun  latardatlon  and  racovary  ayatami  which  a>a 
accaptabla  Irony  tha  human  anglnaarlng  aiandpuint  Spaolllc 
ptogrami  In  human  lactora  anglnaarlng  ol  amargancy  aqulpmeni 
lor  air  craw  uaa  ara  raportad  Author 


N74-207S3  Air  Force  Flight  Oynamici  Lab.  Wright  Patlaraon 
AFB.  Ohio. 

OFINATIONAL  PRACTICAUTY  OF  FLV  AWAY  EdCCTION 
■BATS 

R.  Harlay  Walhar,  Jr.  In  AQAAO  Eaoapa  Probl.  and  Manoauviaa 
In  Combat  Alroialt  Fab  1B74  IB  p rala  IFor  availability  aaa 
N74-20‘/Be  t2.0B) 

In  tha  Intaraat  ol  improving  tha  currant  aicapa/iaactia 
oapablllly,  a oonoapt  which  providaa  tha  alactaa  with  incraaaad 
time  avallabla  lor  raioua  by  allowing  him  to  remain  airborne 
out  ol  iihall  arma  lira  range  and  to  lly  with  a high  degree  ol 
manauvarablllty  to  a more  aaoura.  accaaalbla  area  lot  landing 
and  plokup  la  being  Invaitlgatad.  Thli  advanced  Craw  Eicapa 
and  Raicua  Capability,  AERCAB,  ayatam  provides  the  alrcrawman 
with  a saoondaiY  IllghI  vehicle  capable  ol  gaining  or  maintaining 
altitude  and  parrhlta  him  to  aaalit  In  hli  own  raacua  by  navigating 
over  a limited  range  at  a apaolllad  orulaa  apaad  out  ol  tha 
hoatlla  targat  area  toward  predatarmlnad  lala  illas  where 
terminal  pickup  by  Irlandly  loroao  can  ba  made  with  (ha  least 
jeopardy.  Thua.  the  AERCAB  or  lly  away  a|actlan  ayatam  la  a 
naw  dimanalon  in  airborne  esoape.  An  aesaasmant  nl  the  potential 
operational  praotloallty  and  allectlvenaki  ol  tha  AERCAB  ayatam 
la  praaentad.  Tha  advantagei  and  diaadvantagea  ol  tha  lly  away 
aacapa  concept  In  lha  operational  anvlronmenl  ara  dlacuaaed 
Including  any  penaltlaa  Impoaad  on  tha  tactical  alrcralt  and 
mlialona.  Tha  probability  ol  raacua  la  shown  to  ba  improved 
with  an  AERCAB  ayatam.  The  approach  lor  detarmlning  tha 
allactiva  coat  ol  a daployad  AERCAB  ayatam  la  dlaouetid. 

Author 


N74-20764  Royal'*Ali  Fnrca  Inii.  ol  Aviation  Madkilna, 
Farnborough  (England). 

IJIGTION  ERFIRIKNCI  FROM  VTOL  MILITARY  AIR- 
CRAFT 

0 C.  Rtader  In  AUARD  Esoapo  Probl.  and  Ntanoauvras  in 
Combat  Alrorah  Fob.  1S74  3 p (For  availability  aoa  N74-207B(I 
12'QBI 

A itatletical  enalysli  ol  electloni  Irom  the  Harrier  tirortlt  la 
praaentad.  Tha  data  are  contalnad  In  a table  which  desorlbet 
tha  oondllloni  lor  tha  lourtien  tuocaailul  and  lour  lalel  alactloni 
on  record.  It  la  itetad  that  the  mslorlty  ol  tha  elections  occurred 
at  low  ipaait  and  low  altitude  with  the  alrcralt  linking  and/or 
banked  Author 


N74-3U7>''  iloyel  Air  Force  Inat  ol  Aviation  Madlclna. 
Farnborcuyli  (Englend). 

CLIARANCI  OF  IJIGTION  PATH  IV  THE  Ull  OF 
■RPLOSIVE  CORO 

A.  J.  Birwood  In  AOARO  Esoape  Probl  and  Minoiuvrea  In 
Combat  Alroralt  Fab  1S74  0 p IFor  avilliblllty  aaa  N74-207fie 

12-On) 

Tha  uao  ol  mlnlitura  dalonatlny  cord  IMOCI  lor  removing 
an  alrcralt  canopy  prior  to  ajactiun  li  diacuiaad  Tha  daelgn  ol 
thi  MDC  and  tha  Inatillttlon  on  apeclllo  alrcralt  are  daiorlbtd 
The  main  polnti  in  lavor  ol  uaing  MDC  ara:  Ml  it  rapidly  cleera 
the  tiaotlon  path.  (2)  it  braaki  tha  central  area  ol  tha  canopy 
inlo  email  Iragrttenli  thua  avoiding  major  Impact  on  ajactint} 
crew  membara.  and  131  all  canopy  dabrii  lllai  outward.  Author 


N74-2O706  Naval  Air  Davalopmant  Canter,  Warminster,  Pa 
Craw  Byatama  Dapl. 

ADYANCID  CONCEPTS  FOR  ROTARY  WINQ  AND  V/OTOL 
AIRORAFT  IICAPE  SVtTIMB 

William  Q.  Law  In  AQARD  Eaiiaps  Probl  and  Manoauvrai  I.. 
Combat  .klrcrah  Fab.  1974  B p roll  IFor  avillsbllity  aaa 
N74-207B6  12-061 

Tha  raqulramanti  fur  ajactiun  aaata  to  provide  sale  agiata 


(tom  hallcoptari  and  V/STOL  alrcralt  are  diaousied  Tho  limltallont 
ol  ealsilng  election  seats  loi  such  appllcatloiia  are  dallnad.  Tha 
datirablllty  ol  a display  device  lor  indicating  lala  ijactlon 
condlllona  to  tha  craw  mambtrt  It  axpiasaad  Tha  reaaitch 
projects  which  hava  baan  conducted  in  an  aHort  to  davalop  a 
more  aatlaloctotv  election  ayatam  are  raportad  Author 


N74-207S7  Naval  Air  Systama  Command.  Wathlnglon.  D C 

HELICOPTER  PERSONNEL  SURVIVABILITY  REOUIRE 
MENT8 

T Stephan  Mask  In  AQARD  Eaotpt  Probl.  and  Minoeuviai 
In  Combat  Alroralt  Fab.  1974  6 p ral  (For  ayailtbillty  aaa 
N74-207Be  12-06) 

Currant  provlaloni  (or  countering  hellcopiar  In-tllght  emargan- 
olai  art  dlicuiied  and  thair  inadaquiciai  art  noted  To  eaaaia 
tha  need  (or  Improved  hellcopiar  oooupani  lurvlvablllty.  a ra  lew 
la  praaentad  ol  U.  B.  Navy.  Marina  Corps  and  Army  hillcoptar 
latal  acoldtnt  data.  Analyses  ol  thaae  data  have  Idantlllad  iha 
auivlval  machanlama  which  could  htva  pravantad  thait  latilltlaa. 
Praotloabla  oomblnatloni  of  thaae  autvlval  msohinlima  -111 
amargancy  ln-(llghi  agraia,  12)  Improved  crash  Impact  protaoiion. 
13)  Improved  lire  protection  and  (41  Improved  (lolallon  ■ could 
hava  ivartad  mort  than  BO  parceni  ol  the  latalltlas  analyitd 
ovar  a 1 7 year  period  Author 


N74-20768  Armv  Asrnmadical  Raaaarch  Lab.  Fort  Rucksr. 
Ale. 

PARACHUTE  ItCAPI  FROM  HILIOOPTEHI 

William  P.  Schane  In  AQARD  Escape  Probl.  and  Manoeuytaa 
in  Combat  Alrcralt  Fab.  tB74  3 o rala  (For  ivallablllly  ace 
N74-207BB  12-OB) 

A aarlai  ol  piraohuta  jumpa  weri  mads  Irom  an  auiotolailng 
hellooptar.  Tha  exit  end  acpartllon  ol  the  periehutiat  Irom  the 
helicopter  ware  dooumaiUed  by  I6mm  motion  picturai  laksn  at 
32  Irsmes  par  aaoond  with  a motion  plolurt  camera  and  by 
3Bmm  elides  taken  lour  Irsmas  pet  aacond  by  a motorliad  Nikon 
camars.  Tha  photo  platlotm  waa  • chase  hallcopttr  (lying  priclae 
lormailon  with  the  jump  helicopter  Data  wets  obtained  with 
Irtme  by  Irami  anilyala  ol  tha  motion  picturei  maaiuring  tha 
dltlanca  separating  the  piraohutlat  Irom  a rtlaranca  puint  on 
tha  hallcopisr.  The  dlilsnoo  Irom  tha  moat  anterior  portlnn  ol 
tha  nose  to  tha  moat  posterior  potlinn  ol  tha  tall  boom  ol  tha 
jump  helicopter  waa  used  ei  a relsranca  length  Approximate 
ratal  ol  daacant  ol  the  jump  helicopter  during  tael  were  aatabllihed 
using  tha  vanical  apaad  Indicator  aboard  the  jump  helicopter. 
Preclae  rate  ol  daicent  at  tha  momint  ol  parachutlai  axil  was 
ditermlnid  uilng  a recording  radar  altimeter  which  provides 
piaolaa  altitudi  Information  ebovi  ground  level.  Author 


N74-2076B  Royal  Air  Force  Inal,  ol  Aviation  Medicine, 
Farnborough  (England) 

HUMAN  FACTORS  ABFICTl  OF  IN-FLIQHT EBCAPE  PROM 
HELICOPTER* 

D.  C Haidar  In  AOARO  Escape  Probl  «nd  Menctuvras  In 
Combat  Aircraft  Fab.  1874  4 p rala  IFor  avpllibllity  aaa 

N74-207B6  12-OB) 

A review  ol  the  eccldani  itatlitloa  (rum  lolne  halloopiare 
uaeti  ol  the  NATO  lorcaa  has  shown  that  helicopter  operalloni 
Impost  I greater  riak  to  their  crtwi  compered  with  llxed-wlng 
alrurah  Coal  ■ntlysea  have  shown  ther  tha  nriw  coat  mors  to 
rtpitca  than  thair  ilrcrilt.  Thus.  It  Is  canaldartd  that  a strong 
ossa  txiatt  lor  ln-lllgh(  eaoapa  Irom  hallcoptari.  Soma  human 
laotori  to  be  considered  whan  designing  tuoh  « syitern  ate 
deiurlbed.  Human  tolaranua  to  acceltratlon,  agraie  path 
taquirrmenta,  canter  ol  gravity  data,  raitralnt  and  parachute 
raquirimanla.  bleat,  nolia.  fragmantatlon  and  toxic  baiardt,  and 
vision  and  sgraat  time  raqulramants  are  disoufsad.  Author 

N74-20770  Inititut  luar  Flugmachenlk.  Brunswick  (West 
Qarmany). 

EBCAPE  MIAEUREE  FOR  COMEAT  HELICOPTER  CREWE 

H.  0 Malilg  and  U.  Schmidi  In  AOARO  Esoape  Probl  and 
Manoauviaa  in  Combet  Altcrilt  Fib  1974  It  p rala  IFor 
availability  see  N74-207l)e  12-OSI 
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Flight-control  mallunctlon.  loi>  ol  control,  loit  ol  main  or 
tail  rotor,  mid-air  colHtlori.  lira  axplotion  and  tranimluion 
traaia-up  occur  ralativaly  oltan  and  cauaa  amorgancy  condltiona 
which  can  not  ba  (ollr>wad  by  an  aulo-rolatlon  landing.  Togaihar 
with  a vary  high  parcantaga  ol  pilot  arror  aa  tha  raiponilbla 
raaion  lor  the  amorgancy  and  lha  oparatlonal  rcduiramania  lor 
combat  hallcoptara  with  low  altitude  and  apaad.  in  a ralallvaly 
high  nunibar  ol  accldani  latalitiaa  could  have  only  baan  avoldad 
by  maana  ol  an  accapv  oyetant.  Although  tha  lachnology  ul 
cai  .bla  aacapa  ayatatna  la  highly  devalopad.  ita  application  to  a 
hallcoptei  cauaaa  great  dllllcultlaa  bocauaa  ol  tne  rotating  bladat 
A comparativa  analyala  la  madii  lor  tha  dlllarant  modei  ol 
downward,  sideward,  lowaril  and  upward  election  or  aatractlon 
in  correlation  to  tha  eapactad  patuanlaga  ol  raacue  Irom 
amarganclaa  and  a numbar  ol  othar  laotora,  lika  dayalopmant 
coat  and  tima,  rallablllty.  human  Inlarance,  adaptability  lor 
tairnlit  and  or‘.'ri  Author 


N'.  .>20771  Army  Aaromadlual  Raiaarch  Lab,  Fort  Ruckai, 
All. 

ARMV  AUTOftOTATIONAl  ACCIDNNTt 
Kant  A.  Kimball,  Donald  F.  Hirdan,  and  Mark  A Holmami  In 
AQAflO  £ I'robl.  and  Minoauvrat  In  Combat  aitctaft  Fab. 
1974  10  p IFof  avallfbllllv  aai  N74-207ie  12-061 

A itudy  iivltwing  luiorolalldn  acoldanti  waa  inltiatad  to 
irabartaip  lha  rtlallvi  oon'  "-.utloni  that  cirtaln  laotora  hau  In 
auoh  aoeldaitla  Tha  aollw  Army,  lor  liioil  yairi  1970  through 
1972,  waa  riultwad  and,a  lolil  ol  790  aCDldinla,  or  42.314  ol 
all  accldanta.  wari  of  tha  auiuictailonal  lypa.  Thay  acoouniad 
lor  ovar  89  million  dolliri  In  aiicraft  di.  'oQa.  ”7  iircriw  fatilitlat 
and  BB2  alroriw  Injurlii.  Ol  lhati  >tiu  lociuarn..  It  waa 
datarmlnid  that  parionnil  arror  aloni  accountid  for  32.7%  of 
tha  icoldenta,  whila  malarial  lallura  aloni  iccouniad  for  31.414. 
01  lha  ramalning  accldinla  136.9141.  '.nni4  wtri  altributad  *.p  a 
combination  ol  pirtunnal  arror  end  malarial  lallura,  whila  tha 
ramalning  16%  wtri  altributad  lo  other  Geuaclivt  leotora.  Though 
lha  toui  numbar  end  rut  ol  rotary  wing  eoaldenti  wea  lourr . 
lo  ba  declining  over  the  time  lor  Irema  conildarod.  lha  number 
ol  auloroletlon  accldirila  attributed  aolaly  to  parionnal  error  waa 
lound  to  ba  on  tha  iitoraaia,  with  llioal  yaar  1972  approxirrutalv 
10%  highar  than  1970  Tha  iludy  ilao  rivlawi  autoron  ..,1 
aonidanit  In  llglii  ul  total  toeldanti,  ratal,  gtogrtphicti  arait, 
llrorall,  coat,  lalillllaa,  and  ln|urlai.  It  alio  provldat  iirxapl  data 
with  ragard  to  tha  raduoilon  ol  certain  ptiamataii.  Author 


N74-20773  Nayil  Air  Davilopmant  Caniar,  Warmlnaiar.  Pa 
IN'PLIOHT  iSCAPe  lYSTfM  POP  HEAVY  HILICOPTENS 

William  Ogdon  and  Uary  Oavli  {Nival  A',  Syitami  Command) 
In  AQAHU  Etcipi  Probl  and  Minoauvrii  in  Cor. .bat  Aircraft 
Fab.  1974  Op  rifi  {For  avillablllly  saa  N74.2078e  12-061 
Tha  datign  and  davilopmant  xi  a hallcopiar  aicapa  and 
parionnal  lurvlval  lyitim  (HEPS)  ira  dltouiiad  Tha  ayitom 
oonlalni  lour  primary  functloni  III  In  flight  eicapi.  (21  oiaah 
intpact  anargy  aiiinuatlon.  13)  lual  fin  aupptaailon.  and  (4) 
Dotation.  Tha  oonllgurwllon  ol  tha  lyttam  li  llluitralad.  Raiulti 
ol  night  taite  r<ra  reported.  Author 


N7B-31042I  Adviiory  Group  lor  Aaraiuaca  Haiearoh  jnd 
Davalopmant.  Pam  iFranoal 

tTOni  UPAnATION 

L H.  dchmdal  I Naval  Surloci  Waiponi  Canter,  Silver  Spring. 
Md)  Jun  1976  109  p ralt 

IAQARD-AQ-202.  AaARDograph-2U2l  Avail:  NTIS  HC  «8  Z6 
Thra  AUAHDograph  ii  a lyilemeliu  oollaotlon  ol  experimental 
reiulU  lor  uaa  by  angineete  and  daiigneri,  limited  to  axUrnilly 
iiarriirj,  unpowarad.  unguldtd  itorai.  In  lha  tacliont  dialing  with 
•tora  trilaclanai.  lha  phyaioal  iituilion  la  deaoribad.  tha  method 
of  lolution  II  indicated,  and  tha  linal  roaulta  are  praaentarf. 
Ernphaaii  ii  nn  atora  inuiipn  in  Iravoriing  lha  parant  aircraft 
llowliald.  with  criiarla  lor  lali  aaparaticin  and  inathodi  ol 
oaloitlatmg  llight  path.  Windtunnil  iiit  tiohniquea  ari  daiorlbad. 
and  lomu  inlnrmltiori  on  lllghl  tailing  la  givin.  Analytioal 
Iraalrnant  la  comparid  with  llight  and  tunnel  iiiulti.  Thera  are 
brill  mintioni  ol  a|ictlon  ayiiimx  and  tlis  allact  al  itoiaa  on 
uiiuiiih  puiloimuncv  Author 


N70-14O69||I  Advlaory  Group  lor  Aitoipaci  Raiaarch  and 
Davilopmant.  Parli  (France). 

AIRCRAFT  FIRE  tAFITV 

Oct  1976  330  p Partly  in  ENGLISH,  partly  in  FRENCH 

Praaantad  at  tha  4Bth  Mailing  ol  the  AGARD  Propuliion  and 
Enargitlci  Pinal,  Roma,  7-11  Apr.  1975 
lAGARD-CP-mei  Avail:  NTIS  HCS10.00 

Fill,  toxic,  and  axploaion  hetardi  iiioclitad  with  iiirotelt 
accldeitta  and  Urea  are  reviewed.  Specific  areaa  diacuaaed  include, 
prevention  tochniquea;  the  irnpict  of  chengee  in  fuel  apecllicatlone 
cn  elrorift  (ire  lalety.  and  aviluetlon  ol  loat  tnchnlqurrs  tor  llama 
propagation  end  axtingulabmant  A>-lual  aircuti  .iccidsnta  are 
alao  raviawad  and  analyvad  For  rndiviiln.ii  titlns  uae  NTS- 14060 
through  N7e-I4087 

N7f>140M  Royal  Aircraft  Eatabllahmani.  Firnborough  lEngland). 
Malerlali  Dipt. 

SAFETY  FU6L  RItlARCH  IN  THI  UNITID  KINGDOM 
R.  E.  Millar  In  AGARD  Aircraft  Fire  Safety  Oct.  1976  10  p 
rail  IFor  ivallabllily  ait  N76- 14069  06-03) 

Alrcrafl  luili  which  railit  fira  In  a craih  are  ihveatlgatad 
Emphaili  la  placid  on  polymarlo  iddltlvai  which  pravinl  lual 
mlat  condition.  At  0.3%  conoentralion  ihtta  iddlilvaa  prevent 
karotana  llraa  under  raillitic  oriih  condltiona  with  both  llama 
and  halted  duel  Igrtitlon  aouroaa.  High  Internal  phaia  ratio 
imuliloni  gave  no  lira  raiilatanoi  In  thait  liiti.  Mathoda  ol 
Iniroduoing  tha  additive  and  tha  poailbla  axteni  of  water 
compaliblllty  end  (lltretlon  problama  are  dlicuaaad.  Author 


N7G-140G1  Soulhweat  Raiaarch  Inal..  San  Antonio.  Tex.  US 
Army  Fuela  and  Lubrlointi  Raiaarch  Lab. 

■TATUR  OF  NERIARCH  ON  ANTIMliT  AINORAFT 
TUR6INI  INfllNI  FUEL*  IN  THI  UNITID  ITATII 

W.  0.  Waalharfnrd,  ,|r  and  6.  R.  WrighI  In  AGARD  Aircraft 
Fire  Silaty  Out.  1976  12  p Ufa  IFor  availability  aaa  N78L|4o69 
06-031 

Tha  phyalcil.  compatiblllly.  and  (Ire  ailaty  charactarlitloi  of 
fuel  blindi  conliliiing  polymarlo  inllmlii  iganti  iri  dlacuiaad 
In  tarmi  ol  reducing  the  Irequency  ul  In-lllghi  end  poet-creah 
ilroriD  firei.  The  expailmenti!  bench  end  lerger  aotli  euiluiilon 
pruoiduraa  uied  and  tha  axpeilmeiilil  rciulti  obtained  with  aiveral 
polymarlu  intlmlil  addlllyaa  ara  diieribed  Both  lira  lately  end 
lyitemi  compilihllllv  cheractarlitloi  end  prublemi  lit  Includad. 
Prolaolloni  ora  mida  rigirding  tha  lulura  diraotlon  ol  raiaarch 
nn  auoh  amlmlit  ilrnraft  turblna  lueli.  Author 


N70’ 14092  National  Raiaarch  Council  ul  Canada,  Otlcw* 
lOntariu).  Fuali  and  lubrlcanta  Lab. 

WIDE-CUT  VBRIUB  KF.ROflENI  FUlLli  FIRE  SAFETY  AND 
OTHER  OFERATIONAL  AEPBOTt 

R.  B.  Whyta  and  L,  Oiidnar  In  AGARD  Aircraft  Fire  Sitaiy 
Oct.  1976  20  p rata  IFor  avillibllily  lai  N7e- 14069  06-031 
Tha  talatlonihipi  batwaen  lull  prcpertlti  and  iitaty  end 
altcralt  operation  ara  aummarlaad.  Tha  ipiulllcallena  ara  compand 
lot  wide-cut  and  kiroirna  type  (ueli  wlllt  emphaila  on  the 
proparilei  which  can  allict  upatatlon  end  eelaty.  Tha  dllletanca 
In  volatility  and  allaeli  on  Ignition,  turnbuillon,  end  uxploilon 
are  dlacuiaad  aa  wall  aa  othar  ptopartiia  (lluldity.  oldinliriaaa. 
and  vairor  rtlaaial  which  can  aflaci  altcralt  cparationi  Qround 
upatailona  (handling,  milnlanince  and  angina  ilartlngl  and 
llight  operailona  Ilira  hiiard,  angina  rallghl.  lual  ayitarn  Inlnu 
and  (ratting,  ringa  and  payload)  ara  conildatad.  )l  ii  ooncludad 
that,  proy)dad  il)  r.tcaiiary  pneauboni  an  dDigenlly  anlorctd 
the  tliki  Inyolvid  in  uilrtg  wida-ranga  fuel  art  at  woiat  only 
marginolly  gnatat  than  with  keroiane.  Autiior 


N76-14063  Royal  Aitctall  Eiiabllihmant.  Fatnbotough  lEngland) 

■YBTEMt  RROBLEMB  A960C)ATED  WITH  THE  U9E  OF 
BAFETV  FUEL! 

R H Wall)!  E A Tlrnby.  and  0.  .1  R Roliinton  In  AGARD 
Aircraft  Fiti  Salaty  Oct.  1976  1?.  p IFor  availability  lea 

N/6- 14058  06-031 

Thn  perlurmanue  cl  cumpanonta  In  alrcrah  lual  ayararna  la 
invaatigaied  whan  using  ctaxh-llta-raiiatant  antimliting  arrcralt 
lueli.  Tha  aifnui  lhat  tha  ayatema  hava  on  tha  fuaia  la  alao 
uonaidered.  It  la  Inund  that  tha  uaa  ol  iilaty  luala  could  raault 
In  a continual  dagrudallun  ol  thair  cruah-lin-raalatant  proportlea. 
Tha  dagradabun  in  lha  ina|ui  cornpunants  ol  lha  avalam  la 
ineaiured  and  tha  reaulta  aia  uaad  to  program  a outnputar  itudy 
to  pradl'jt  tha  itate  ol  the  fuel  lOtnaining  in  tha  slrcrilt  on 
landing  lullowing  a lull  range  Ihght.  Author 
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N7a  14064  Societe  Nationals  Induitrielia  Aerospatiala  TouiouM 
{FrftnciO 

IGNITION  PROOFING  OP  FUEL  TANKS  lINENTAOe  DEt 
R£«£RV0m8  0£  CARaURANT) 

Georgflfl  Freohou  tn  AGARO  Aircraft  Fire  Safety  Oct  197B 
7 p In  FRFNCH  (For  availability  sae  N76-14069  06-03) 

The  following  topics  were  diNcuaaad  11)  caufloa  of  Urea  and 
flHmmabilitv  of  hiolH.  (2)  precaiitiona  taken  to  reduce  the  rieka 
und  thi)  rosulting  problon^s  foi  thv  aircraft  dealgntra  in  view  of 
the  over  inoto  sifingmit  competitive  r6Qulr«imentv  within  the 
aviation  industry.  (3)  tho  advantogo  ot  igruiion  proofing  fuel  tanks, 
ft  (s  sftown  that  an  effective  way  lo  ignition  proof  fuel  tai^ka  is 
to  rriduco  the  porconidgo  of  oxygon  m ihi>  gaseous  mixture  above 
lim  (uel.  since  this  niixfure  will  not  bo  explosive  if  the  oxygen 
percentage  (a  below  9 or  10%  This  however  requirea  thM  the 
fuel  tanka  be  praasurued  to  prevent  auuido  rr  from  enmdno 
, and,  furthermore,  that  the  gaseu  dlaBOi''ed  in  the  fuel  should 

contoin  less  than  10%  oxygon  It  wsa  con.iudod  thet  the  reiulting 
' design  and  oporetlonal  problemfi  dp  not  outweigh!  the  expected 

benefits  Y J.A. 

N7R-14066  Socistci  InturidChnlgue,  Plaiilr  (France) 

IGNITION  PROOPiNQ  OF  FUEL  TANKS  WITH  OXYGEN- 
DEFICIENT  AIR  OBTAINED  BY  DIFFUSION  THROUGH  A 
•EMi-PERMEAELE  MEMBRANk  (INERTAGE  OES  RE- 
8ERV0IRB  DE  CARBURANT  AVEC  DC  LAIR  APRAUVRI 
, EN  OXVGENE  PAR  PERMEATION) 

Jean  Tugayo  Ar  AGARO  Aircraft  Fire  Safety  Oct.  1975  6 p 
In  FRENCH  (For  availability  sae  N76‘ 14059  06*03) 

I The  poasibilitY  of  uaing  oxygun-deficlent  air  in  the  Ignition 

I proofing  of  fuel  tanks  was  successfully  tested  in  the  teboratory. 

The  oxygcri-dofic^ertt  air  is  obtained  by  diffusing  air  under  pressure 
through  a special  synthetic  serial-permeable  membrane  0.2  micron 
thick,  supportod  by  a peroue  plate  of  the  aame  material 
0.2  rnm  (hick.  Oeoending  on  (he  temperature,  oxygen  wifi  diffusa 
(wo  01  throe  times  mare  rapidly  through  auch  a syatem  than 
nitrogen  High  preaaurs  air  contained  within  auch  a lyatam  will 
therefore  bivRomr  oxygen-delloient  A praeticui  airworthy  system 
I utilizing  this  concept  inilde  fuel  tunka  must  Include  the  following 

ayitima.  heat  extihangers,  auxiliary  air  compraaior,  and  fual 
deaxygenating  device  The  proposed  ayitam  would  ba  primarily 
I advantageous  on  uircisit  U'.derguing  a large  number  of  landings 

I and  takeoffs  between  reluellinge.  since  It  would  than  be  llghtar 

I and  lose  bulky  than  u system  using  liquid  nitrogen.  Y J.A. 


N76-14066  National  Re(>earGh  Council  of  Canada.  Ottawa 
(Ontario)  Fuels  and  Lnbficanta  Lab. 

D'u1.rN0 

L Qoidnsr  «n<l  J K S Wong  In  AGARD  Aliofgit  F(r«  Solely 
Otji  1976  9 p tels  IFor  ivalllbllitv  N76' 14069  06  03) 
An  nveotigotlon  v.'»»  mide  to  determine  I)  ignition  <t  t)ie 
(uel  system  vent  boK  ot  a large  commercial  alroin?!  during  refuelling 
could  result  in  dome  propagitlon  through  the  vei.t  ayatem  end 
cousB  an  BaploBion  inalde  one  ol  the  fuel  tonKa,  Tha  program 
was  irutiotBd  us  the  result  of  an  e.plotion  dut.ng  a commercial 
le.uHling  and  was  confined  lo  irveafgaling  tha  type  of  aerlet 
of  aircraft  invotved  utilizing  a aimulation  of  part  ol  tha  vent 
systeni  laadiny  to  tfie  tank  where  the  explosion  o.igtnetad.  Tha 
ability  of  the  flams  lo  propagate  was  darnonstratad  using  wide-cut 
fual  anti  a 50/50  mixluie  of  witla*cut  fuel  and  keioaana.  No 
propii'jation  oocuiiad  with  kaioaena  nor  with  widc-cut  fuel  that 
had  lost  6%  of  its  light  ends,  flame  propagation  and  exptoalon 
Intensity  were  found  to  depend  on  mixture  temperature,  luel/nir 
ratio,  mixture  flow  velocity,  and  oxygen  content  of  tha  alt 

Author 


N76'14067  Falcon  Research  and  Davalopmani  Co..  Denver. 
Colo. 

DYNAMIC  MODELING  OF  AIRCRAFT  FUEL  TANK  ENVI- 
RONMENTI  AND  VULNERABILITY 

Luvalla  fytehood  In  AGARD  Aircraft  Fire  Safety  Oct  197B 
9 p refs  iror  avallahlhty  sea  N7G-140B9  0B  03) 

Tho  Biivlionments.  hazsrda.  and  vulnerabiitty  of  regions 
ad)acflnt  to  and  within  aircraft  fual  tanka  are  dtacoaaed  along 
with  tha  importance  and  dilficullios  ol  riavaloping  fual  tank 
enviionmant  models  to  assess  aircraft  coinbat  vulnarability  and 
operating  safely  Varioua  approaches  to  modeling  the  llammoblHly 
of  the  ullago  of  an  aircraft  fuel  tank  ate  dascrlbad.  Exainsiles 
ara  g.yan  to  llluitrata  various  ways  that  dynamic  ollacts  radically 
alter  equilibrium  vapor  conditiona  in  tha  ullage  The  method  ol 
applying  the  fuel  tank  ullage  environment  modal  to  computerized 
aircaft  vulnarability  programs  la  deacrlbad.  Author 


N76<1406B  Societe  National#  Induitnalla  Aerospatiale,  Sureanes 
(Fiance) 

CABIN  FINIBHING  MATENIALI  IN  CIVIL  PAISENQER 
AIRCRAFT  |LEB  MATERIAUX  DTNTERIEUR  CABINE  DANS 
LEt  AVIONS  DE  TRAN8FORT  CIVILB] 

Andra  Blavy  In  AGARD  Aircraft  Fire  Safety  Oct  1876  3 p 
In  FRENCH  (For  availability  tee  N76- 14058  06-031 

A review  of  the  various  types  of  cabin  llnlahing  matarials 
used  Inside  civil  patianger  aircraft  and  than  properties  was 
prattnlad.  with  special  focus  on  Ihair  tiammablllly  and  ganaraiion 
of  toxic  fumes  when  .at  tire.  Th  i following  feels  wore  summarized 
1 1 1 materials  frum  which  firas  may  be  easily  exlingijlshad  genaially 
emu  more  smoke.  121  lira  pioof  nwlerials  oftan  airiit  toxic  fumes. 
(31  combualirin  of  these  niaier.nls.  due  to  their  aelf-axtinguithing 
propartlei.  letull  In  oxygen  deplatlon  and  carbon  moiioxida 
formation,  tha  pilmaiy  cause  of  Intoxication.  1ns  primary  amphaila 
should  be  placad  on  rapid  axtinguiihing  of  any  Itvcipiant  lire 

YJ.A. 

N76.140B9*  National  Avrcnautica  and  Space  Administration 
Amaa  Raaaaich  Cvntii,  Moflatt  Fiald.  Calif. 

FIRE  DYNAMICS  OF  MODERN  AIRCRAFT  FROM  A 
MATERIALS  FOINT  OF  VIEW 

John  A Parkai.  Demalrlui  A.  Kourlldai,  Richard  H.  Fish,  and 
William  J Gllwae,  Jt.  In  AGARD  Aircraft  Flra  Safaty  Oct 
1975  lip  rtfs  (For  availability  ata  N7e-140BS  05-03) 

A general  approach  for  aolactlng  polymtta  to  inotaaae  fiia 
aafaty  In  alicralt  Is  daaorlbad.  It  Is  shown  that  polyinei  flammability 
and  thermal  piotacllon  capabillly  ara  lalatad  to  tha  molaculsr 
tiruolura  ol  tha  pulymtr  and  Ita  tharmrchamlcil  proptrtiea.  Thaaa 
criteria  ara  used  to  davalop  advanced  flia-raalatant  malailala  which 
can  achieve  Incieaied  aiirvlvabillty  In  bath  poat-crash  and  Iri-lllght 
llraa.  Tha  dagiaa  of  lire  hardaning  ol  mitwrlali  dapandt  graptly 
on  iha  available  heal  load  and  lira  thiait  praaent.  It  It  ahown 
that  imptovariitntt  In  lire  aafaty  can  ba  aohiavad  by  the  uaa  ol 
polymeti  potatiilng  oantin  bailc  theimochnmical  paramataia 
auch  as  high  char  yield.  Author 


N7S-14070  Royal  Nathiilanda  Alicralt  Faotoilaa  Fokkvt, 
Schlphol-Ooat  Jr  Engineer  Matarltit  and  Procaiaaa  Group 
CRITICAL  EVALUATION  OF  TODAYS  FIREPROOF  TESTINO 
OF  AEROSPACE  MATERIALS 

L.  M.  Godliled  In  AGARD  AltoraH  Flra  Safely  Oct  1875 
10  p (Fur  availability  lae  N76-1405B  05-031 

Tha  utafulriaat  of  tha  raqulitmants  and  maihoda  of  taili 
lor  the  judgamant  ol  materials  or  mitBilali  comblnatlona  In 
aaroipaca  vahlola  appllnatlon  la  ditouiiad.  It  la  ahown  that  tha 
application,  lost  raquiramanta,  and  test  methods  critatia  lot 
milailali  tometlmes  provide  quastlonnable  the  aalaiy.  Author 


N7S-14071  Commlaaertat  a TEnergla  Atorntque,  Toulouie 
(Frenoa). 

MEASUREMENT  AND  ANALYSIS  OF  SMOKE  AND  TOXIC 
GARRS  RESULTINQ  FROM  THE  COMBUSTION  OF 
AIRCRAFT  CABIN  FINISHING  MATERIALS  [MESURE  OES 
PUMEES  ET  ANALYSE  DES  OAZ  TOXIQUEB  FROVOQUES 
PAR  LA  COMBUSTION  DEB  MATERIAUX  O'AMENAGE- 
MINT  DE  CABINE  D'AVION] 

J.  Auvinat  In  AGARD  Aircraft  Flra  Safety  Gel.  1976  12  p 
In  FRENCH  (For  availability  lae  N76.1406B  05-031 

Tha  laaulti  of  ttudlei  and  raaaarch  on  the  combustion  of 
alroraft  cabin  flnlihlnq  motariola  and  tha  teiulting  amoke 
generation  and  production  of  toxic  gaaaa  ware  raported.  Raaults 
ol  taata  maaauring  the  concantratron  of  tha  varioua  gaaaa  reiulting 
from  tha  combuatlon  of  thaaa  mitariili  ware  llrat  praaantad. 
bated  on  burning  amall  aamplea  under  controlled  conditiona.  Next, 
a naar  full-ilze  mockup  of  a simulated  aircraft  cabin  iictlon. 
divided  Into  pastangar  and  freight  laotlona  hy  a horizontal  floor, 
was  conilruotad  and  Inetrumintid  for  mora  raallatlu  combuatlon 
tai-a.  Thii  mockup  was  equipped  with  ventilation,  aafaty.  lira 
eallpgulihlng.  hast  protection,  preaturlzatlon.  lighting,  and 
chamleal  analyaia  eyitemi.  Prellmlnaty  taata  were  undtrtakan 
with  this  mockup  and  ware  raported.  Y.J.A. 


N7S-14072  Royal  Aircraft  Eatabllxhment.  Farnborough  (Englandl 
lYltterlala  Dept 

BOME  ASPECTS  OF  SMOKE  AND  PUME  EVOLUTION  PROM 
OVERHEATED  NON-METALLIC  MATERIALS 

A.  J Chiiitophir  In  AGARD  Aircraft  Fire  Safaty  Oct  1875 
12  p lafa  IFor  availability  sea  N78- 14059  05-031 
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A dynamic  tyiUm  for  atttiiing  tho  imoka  and  fumo  amiiaion 
oharactariitici  of  nonmotalllc  materlala  la  daicrlbad.  A lampfa 
of  tho  maiorial  undar  oxamlnation  la  haatad  from  amhiant  to 
600  C in  a aftaam  of  air.  Tha  bohavior  of  tho  matorlal  undar 
In-flight  alactrical  ovorhaatlny  conditloni  Is  almulotad.  Sample 
tamparatiire.  smoko  donaity.  and  aloctrodo  raiponaa  in  s water 
bubbler  are  moniturod.  Rosulta  obtained  tor  various  mntarlals 
are  presented  and  discussed  Author 


N78- 14073  Utah  Univ..  Salt  Lake  City  Fiammabliily  Research 
Center 


ANALV8IS  OF  THE  PRODUCTS  OF  THERMAL  DECOMPOSI- 
TION OF  AN  AROMATIC  POLYAMIDE  FABRIC  UMD  At 
AN  AIRCRAFT  INTERIOR  MATERIAL 

I,  N.  EInhoin.  D.  A.  Ch«tll*ld.  ind  R.  W Mickdion  In  AQARO 
Aircraft  Fira  Safaty  Oct.  1976  13  p rail  (For  availability  aaa 
N76- 1 4069  06-03) 


The  Iharmochamlitry  of  an  aromatic  polyamida  fabric  uaad 
In  tha  interior  of  wida-bodlad  commercial  |tt  aircraft  waa  aitplorad 
uaing  aavaral  analytical  taohniquai.  Tha  principal  amphaala  waa 
to  Identify  tha  producti  raiulting  from  pyrolyili.  orridatlva 
degradation,  and  flaming  combuitlon  Tha  pyrolyili  data  was 
uaad  to  obtain  a malarial  balance  between  the  alamantal 
compoaltion  of  tha  original  polymer  and  tha  degradation 

Author 


N76-14074  Prlncaton  Unlv.,  N.J  Qugganhalm  Laba. 

FLAME  tPRIADINQ  ACROIS  MATERIALS:  A REVIEW 
OF  FUNDAMENTAL  FROCEMEM 

William  A.  Sirignano  In  AQARD  Aircraft  Fire  Safety  Oct 
1976  12  p mfa  (Foi  availability  aaa  N7e- 14069  06-031 

A critical  laviaw  of  the  axiating  raaaarchai  on  flame  spread 
above  lolld  combpvtlbla  matarlala  la  given,  both  theory  and 
axparlmeni  era  conildarad  Special  attention  la  given  to  tha 
datarmlnatlon  nl  the  rala-controlllng  machanlim  for  enoigy 
trenefar  ahead  of  the  flame  end  Iharafote  to  the  delurinlitatloii 
of  tha  llama  eptaading  rata.  The  machanlam  could  ba  althar 
gai-phaaa  conduction,  radiation,  gai-pheia  convection,  or  some 
combination  ol  thata  Important  laclort  dlicuaeed  Include:  natural 
convactiva  Howe,  orientation  ol  the  direction  of  llama  ipraad 
wIlli  raipecl  to  gravity,  tnicknaia  of  the  burning  material,  and 
tha  valuai  of  tha  conductivity,  dlffuelvltiee.  haala  of  raaction 
and  pyrolyili.  chamlcal  kinetic  cenatante.  and  ambient  okygen 
concantrallon.  It  la  Indicated  how  changia  In  thaea  faclore  can 
produce  changes  In  the  rate-controlling  mechanism.  Author 


N78-14076  Deutsche  Forachungt-  und  VereuoheanatBlI  fuer 
Luft-  und  Rsumtahri,  Port  IWeit  Garrniny). 

ON  THE  APPLICABILITY  OP  RETICULATED  FOAMS  FOR 
THE  SUPPRESSION  OF  FUEL  TANK  EXPLOSIONS 

R Flela.  K.  Dueea.  and  G WInterfeld  In  AGARD  Aircraft  Fite 
Sslaty  Oct.  1976  12  p refs  IFur  eveilabllilv  aea  N76-14063 

06-031 

The  flame  suppreoelon  properties  of  polyurethine  foama  with 
varying  call  site  were  studied  by  means  of  a llamo  tuba  and  an 
explosion  vaaail  Results  on  the  thlckneac  of  the  foam  layer 
nacaiscry  for  flami-  quenching  ere  given  depending  on  pore 
site,  fuel-elr  ratio,  nnd  on  preasure  The  behavior  ol  reticulated 
foam  during  exploaicn  In  a doted  veaeal  Is  dlecussed.  aa  wall 
at  its  mechanloal  behavior  Ccnclualona  with  respect  to  tha 
application  of  foam  structures  In  lanke  are  preaenlad  Author 


N76-1407B  Royal  Aircraft  Eatablishrnant.  Farnborough  lEnglandl 
Engineering  Physics  Dapt. 

FIRE  PROTECTION  OF  FUEL  SYSTEMS  IN  COMBAT 
AIRCRAFT 

J.  A MacDonald  and  H W G.  Wyeth  In  AGAHD  Aircraft  Fire 
Safaty  Oct.  19/6  16  p ref  (For  availability  aea  N76'14068 
05-031 

Tho  conditions  wlilch  effect  fire  and  explosion  probability 
within  aircraft  fuel  tanks  and  surrpuiidlng  baya  are  examined 
Particular  attention  It  given  to  the  alfaut  of  fuel  type,  target 
construction,  and  other  environmental  conditions.  From  a 
knowladge  of  the  physical  eftccla  following  prn)octlle  attack. 
uyMams  era  auggeated  which  could  'ilgnlficantly  raduce  the  rtak 
ol  firo  and  explosion  Author 

N76-1407V  Ait  Force  Aero  Propulsion  Lab..  Wright-Pettaraon 

AFB.  Ohio.  Fuels  and  Lubrication  Div 

AIRCRAFT  FIRE  PROTECTION  TECHNOLOGY 

9.  P Botterl  In  AGARD  Alicralt  Fite  Safety  Oct  1975  15  p 

tele  (For  availability  see  N7e- 14059  05-031 


Aircraft  lira  protection  under  natural  and  hostils  (oombill 
flight  environment  conifitlona  Is  diicuiaed.  AchlavamanI  ol  lire 
protection  capability  la  dspandint  upon  a knowledge  ol  ignition, 
flammability,  and  raaction  severity  (.luiucteriatlca  of  the  com- 
bustible materlala  preaenl  and  use  of  thit  knowlodga  in  the 
daiign  of  ttia  aircraft-  Specific  araaa  diacuaind  include,  fire  and 
exploilon  haanrd  aeaeasnient  lincluding  lire  tale  lutit).  lire 
prevention  design  measures,  advanced  lira  and  overheat  detection 
systems,  void  apace  and  dry  bay  lira  suppreeaion  taclimquea. 
and  fuel  tank  fire  and  explosinn  protection  systema  Author 

N7S-14078  British  Aircraft  Cotp  . Warton  (England) 

FIRE  PROTECTION  OF  MILITARY  AIRCRAFT 

John  Vincent  In  AGARD  Aircraft  Fire  Safaty  Oct  1075  15  p 

(For  availability  aaa  N/e- 14069  06-031 

Tha  prubismi  aiaodaiad  with  'oliialcil'  angina  bay  lira 
datactinn  and  auppraailon  ayatama  era  aximinad  along  with 
airframe  daaign  conitraints.  The  primary  end  lacondary  fire 
problem  Is  conalderad.  Statlaticel  auidenca  from  modern  war  shows 
that  the  highlit  proportion  of  aircraft  kills  la  dua  to  primary  and 
lacondary  fire.  The  application  of  poaaibla  fire  luppreaaant 
mathodi  la  dliouiaad.  The  current  atiuutuial  and  lyitim  daaign 
philosophy  la  gusstlonad  with  respect  to  echlaving  Improved  fire 
ptoiecllon  ol  mllltery  aircraft  Author 


N76- I407B  Pill  Unlv.  Illaly). 

THE  USE  OF  ROCKETS  AGAINST  CRASH  FIRES  IN 
AIRPORT  ARIAS 

M.  AndrenuccI  In  AQARD  AIrcrilt  Fire  Safety  Oct.  1975 
12  p tall  (Fur  availability  aae  N7B'  14069  06-03) 

Tha  uta  of  rocketa  li  propotsd  aa  a mstna  ol  lighting  ctaah 
flrai.  dua  to  their  quickntti.  aaty  oparallon.  and  ibllltv  to  taich 
title  not  taadlly  acceaiibla  by  other  mainr  Poislbla  vnhicia 
conllgurstlont  are  dianuattd  along  with  eystam  operating  modal 
Datailt  ars  given  ol  a timulallun  study.  Intended  lor  providing 
the  ma|or  ipaclficatlpna  for  tha  lyatain  componants  prirlormanca 
with  rsspeot  to  elllcacy,  tellabllily.  and  aalaiy  requliamanla.  Coat 
faotora  are  considered.  Author 

N7S-14080  Osutriche  Forachungt-  und  Varauchaanatalt  luit 
Lull-  und  Raurnftihii.  Pots  IWeat  Germany), 

FIRE  FIOHTINO  AQENTS  FOR  LAROE  AIRCRAFT  FUEL 
FIRE* 

R Fills  and  K.  Duaaa  In  AGARD  Aircraft  Fire  Safaty  Oct. 
1976  10  p tall  (For  availability  sea  NVe-UOEB  06-031 
For  a orlllual  avaluatlpn  ol  Iht  proptrtlaa  ol  tha  dlllarani 
types  uf  aganta  axptrlminia  were  carried  out  uilng  stinderdiiad 
smell  end  large  futl  fires  (4  tq  m and  200  aq  ml.  The  time 
until  axtlngulahmanl  uccursd  and  the  amount  ol  agent  needad. 
wars  maaaurad.  Additionally,  the  lima  which,  efiar  a dtllbatiia 
relgnltlon,  elapttd  until  tha  whola  fuel  aurlice  wit  on  tiro  again, 
was  meatursd  Results  are  dlacuaaed.  Author 


N7S-14081  Joint  Flia  Raaeaich  Oryanltaiion.  Boreham  Wood 

(England).  Extinction  Section 

THE  EXTINCTION  OF  AIRCRAFT  CRASH  FIRES 

P Nash  In  AGARD  Alrorafi  Fits  Safety  Oct.  1975  13  p 

rela  (For  avallebrilty  sea  N76- 14059  05-031 

The  problems  arn  dlacuaaed  uf  the  aircraft  craih  lira.  Including 
the  dllllculty  of  arrival  of  the  tlre-llghtlng  servlets  In  time  to 
save  Ills  Tha  diflarant  fire  lighting  aganta  available  are  appraiiad. 
Fire  fighting  loami  are  ihown  to  be  tha  only  tatlifnotory  primary 
lire  lighting  agents  lor  major  crash  fire  use  Tha  retaarch  and 
devsiopmant  of  loam  liquids  and  tha  means  used  tq  eatsts 
their  peilormance  are  dlacusaod  In  terms  of  the  phyticti  propertlai 
of  the  Inorn  liquid.  Tha  development  of  foam  making  aqulpmtnt 
and  appllancat  In  order  lu  put  the  loam  liquid  to  beat  use  to 
meet  tha  operational  raquirumarit  la  examined.  Author 


N76’ 14082  Federal  Aviation  Admlrilatratlon,  Atlantic  City.  N.J. 
CHARACTERISTICS  OF  HALON  1301  DIBPENSINQ 
SYSTEMS  FOR  AIRCRAFT  CABIN  FIRE  PROTECTION 

Cunslenllrio  P Sarkoi  In  AQARD  Aircraft  FIra  Safety  Oct 
1975  16  p reft  IFor  evalleblllty  eae  N7e- 14059  06-03) 

A cabin  lire  proteciior  lyatani  using  Halon  130).  an 
•Ktingulahing  agent  prevloutly  tested  and  shown  to  ba  affective 
in  tupprciilng  nnd  controlling  firaa  in  ■ almulated  tranaport  cabin 
aactlon  and  a cargo  oompertmant  It  Invtttigalad  Taata  were 
conduclad  In  an  obiolate  but  completely  lurnlihed  OC-7  paaeenger 
cabin  equipped  with  two  curidldate  Halon  1301  dlipentlng 
tyttems:  modular  no/rla  and  perforated  tuba  Under  no  lire 
condltlona.  continuous  measurements  were  made  of  the  Halon 
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1301  concintritlon  it  ipproKlmilily  20  locitloni:  mutariminti 
Mfiri  Ilia  midi  of  timpirituri.  nolii.  priiiuri.  ind  viilblHty. 
Thi  modulir  noiili  •yitim  wii  iudgid  to  bt  biit  by  virtui  of 
It!  ptoduolng  tnoii  ripid  ind  itfiotlvi  igint  dlittibutlon  riiulling 
In  giiitlf  potintlil  fin  protictlon  oipablllly.  Hilon  1301  wii 
found  to  iipidly  pirmiili  ill  cibln  ilripicm.  Including  thoti 
•hlildid  from  thi  dlichirgi  tttiimllnii  Author 

N7e-14063  Kirltiuhi  Unlv  (Wait  Qarminyl 
A LABORATOnV  TiBT  METHOD  OE  EVALUATINO  THE 
EXTINOUISHING  EFFICtENCV  OF  DAY  POWDERS 

Paul  Q Sugar  In  AGARD  Aircraft  FIra  Safaty  Oct  1375 
9 p ralo  (For  availability  uaa  N7e-140S9  0E'03I 

Tha  laboratory  tail  method  of  avaliiating  tha  aitinguiahlno 
afflclancy  of  dry  powdaia  li  biaad  on  tha  burning  velocity  of  a 
laminar  pramliad  mathani-air  flima.  Tha  dry  powdar  being  taatad 
la  fad  Into  tha  pramixad  fuel  gaa-alr  flow  by  a vlbrahng  chute. 
Tha  powdar  particlai  reach  tha  fact  flame  and  raduca  tha  burning 
valoclty  mora  or  laaa  dapanding  on  thalr  axtingulahlng  afficlunoy. 
The  burning  valoclty  la  datarminad  by  tha  nottia  method  and 
by  ichllaran  photography.  Tha  avaluatlon  of  the  maaautamanit 
ihowi  that  tha  iquara  of  tha  burning  velocity  li  a linear  tunotlon 
of  tha  mill  flaw  of  thi  dry  powdai  fad  Into  tha  fuel  gai-alt 
flow.  Tha  thioritical  minimum  value  of  the  man  flow  of  the 
dry  powder  nacaiicry  to  aatlngulih  tha  tait  flama  may  ba 
datarminad  by  tha  ilopa  of  tha  itralghl  line.  Author 


N76-1r|OS4  PInkal  (I.  Irving),  Falrvlaw  Park,  Ohio. 

DYNAMIC  EFFECTS  IN  THE  SITTINQ  OF  AIRPLANE  CRASH 
FIRES 

I.  InrIng  PInkal  In  AGARD  Aircraft  FIra  Safety  Oct.  1975 
4 p (For  availability  laa  N7S'I40S9  05-03) 

Tha  principal  faatui'ui  of  airplane  orach  dynamloi  are 
daicrlbad.  Factori  oonildarad  Includa:  fuel  iplllaga;  movamant 
of  iplllad  fuel  to  main  Ignition  louroai:  propagation  modal  of 
fira  to  tha  main  iplllaga  and  the  fuel  tank  opening.  Soma  of 
tha  main  factor!  In  tha  Ignition  and  apraad  of  lira  era  IHuitratad 
with  ilow  motion  plciurai  of  tull  icala  airplani  orathaa.  Author 

N76-140SS  Cranflald  Inat  of  Technology  (England). 

FIRE.  FUEL  AND  SURVIVAL;  A STUDY  OF  TRANSPORT 
AIRCRAFT  ACCIDENTS.  1BBB  • 1B74 

A.  F.  Taylor  In  AGARD  Aircraft  Fira  Silaty  Oot.  1976  14  p 
tafi  (For  avillablllty  laa  l')76-14069  06-03) 

Acoldant  lummarlii  and  raporti  era  aaamlnad  togathar  with 
aaliting  papari  on  tha  vurloui  aipauti  nf  lira  aafaty,  tha  aim 
being  to  plico  togathar  a coinpluta  picture  of  tha  part  lira  hai 
had  In  determining  overall  fatality  ratal  In  triniport  aircraft 
accldanti.  Nota  la  lakan  ul  tha  aaniltlvlty  of  Itro  lira  death  ratio 
to  tha  numbar  of  high  Impact  accldanta  with  no  chance  of  aurvlval 
and  of  how  thli  saniltlvlly  may  have  cloiidad  aoma  paat 
comparlaona  between  luali  of  diffaront  volatility.  It  la  Indloatad 
that  In  poll  Impact  firai  tha  higher  volatility  fuala.  giaollna  and 
wida-cut  gaiollna.  have  been  rciponalbla  for  proportionately  mora 
fire  daathi  than  hai  low  volatility  karoalne.  thui  confirming 
pradlctiona  bated  on  thuory  and  eaperlmant.  Author 

N7B-14086  Swiaialr.  Zurich  ISwItzarlandl. 

PASSENGER  AIRCRAFT  CABIN  FIRES 

Wllll  Sohurtir  In  AGARD  Aircraft  Fire  Safety  Oot  1976  6 p 
(For  availability  laa  N7e-1 40(19  05-031 

ARar  a briaf  review  of  tha  aatabllahad  findingi  on  the  craah 
of  a Swliialr  Coronado  CV-990A  In  Wirranlingan,  Switaariand. 
on  Fabruary  21,  1870.  nn  inalyali  of  tha  cabin  fire  preceding 
tha  craah  la  given.  Including  origin  of  fire.  III  propagation  and 
affaoti  on  tha  aircraft  ayatama.  A method  of  eatabllihmant  of 
alavaiad  local  tamparaluraa  In  cargo  r.ompartmant  and  cabin  by 
means  of  uncommon  fractures  ni  found  In  tha  wrackaga  la 
daicrlbad.  Tha  role  playad  by  Ihi  ma|or  aircraft  lyitami  li 
diaouaied  Furtharmora,  sinca  the  amoka  tpraadlng  In  cabin  and 
cockpit  la  conaidared  tha  factor  lenderlng  the  aircraft  uncontroHaMa 
under  thrr  prevailing  conditloni.  the  reiulti  of  tecta  carried  out 
simulating  tha  amoks  conditions  ara  given.  Author 


both  casai.  it  was  concluded  that  fatalitlaa  ware  primarily  cauaod 
by  Intoxication  raaultrng  from  tha  Inhalation  of  carbon  motroxlde 
and  highly  acidic  toxic  vapora  auoh  as  chlorhydra;  acid  and 
cysnhydric  acid  originating  in  tha  combuatlon  of  cabin  finishing 
malailala.  Y.J.A. 


N7B-2gi87(|f  Advisory  Group  lor  Aaroapace  Research  and 
Davalopmsnt.  Fans  IFiencel 

ADVANCED  TECHNiaUEB  IN  CRASH  IMPACT  PROTEC 
TION  AND  EMERGENCY  EGRESS  FROM  AIR  TRANSPORT 
AIRCRAFT 

R Ct  Snydor  (Michigan  Unlv.  Ann  Arbor)  .liin  1970  320  p 

raft 

;AGARD'AG-221:  AGAROograph-ZZI.  ISBN-92-936-12tB'9l 
Copyright  Avail:  NTIS 

Ariulyilt  ol  all  NATO  member  air  transport  accldanta, 
1954-197  6,  ravaalad  that  ln|urlaa  and  fatalitlaa,  whan  such 
infoimaiian  could  bo  datarminad.  wars  primarily  due  tc  tha 
pott-oraah  affaota  of  fira,  imoka  and  tnxlo  fumaa,  and  aacondatlly 
to  craah  impact.  Future  air  traniport  design  tranda  wars  reviewed, 
and  approximately  1 50  advanced  orath-Impaot  and  amergancy- 
agrtaa  conoapta.  devicaa.  and  slata-ol-ths-ert  lachniquas  were 
Bvaluatad  Thata  Included  occupant  raatralnta.  smoke  hoods,  alsit 
and  agrtaa  amsrgancy  lightlrrg,  paaaangar  warning  ayatama.  escape 
slldaa  and  davicas,  heat  ehlalda,  high-anargy  amargency  agrasa 
ayatama.  and  amargency  Inflight  agraaa  ayitami.  It  was  conairtdad 
that  raar-laolng  pasaangat  saati,  tha  NASA  Amen  121  f 6 xub  x 
eub  45^-6  tub  li  airline  aaal.  and  lha  produotlon  ahalrlahl  amoka 
hotxi  can  provide  aignlllcantly  Improved  occupant  protection,  while 
hIgh-anargy  amargency  agralt  ayatami  appear  promising  lor 
future  aircraft.  Mots  raaaarch  la  nsadad  to  Improve  paiianaer 
warning  and  public  adiireia  ayitama.  Ckmoepta  cl  amarganoy 
Inflight  agraaa  ara  not  yal  leualblc,  although  taclinically  within 
the  e'.ata-of-tha-arl.  Author 


N76-140S7  Secretariat  Gerraral  a lAvlatlon  Civila.  Parfa  (Franca). 
CRAtH  OF  THE  PP-VJZ  AIRCRAFT  [L'ACCIDENT  DU 
PP-VJll 

P.  Oulllavic  In  AGARD  Aircraft  Fira  Safaty  Oct  1B7S  6 p 
In  FRENCH  (For  availability  sea  N7e- 14059  05-031 

The  results  ol  Invastlgatloni  that  lollowad  tha  craahaa  ol 
two  aircraft  (a  Caravsila  In  1968  and  a Boeing  707  In  1973) 
following  flraa  that  started  In  tear  waahroomt  were  raporiad.  In 
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04  AIRCRAFT  COMMUNICATIONS 
AND  NAVIGATION 

Includtia  digttil  and  volco  cunuminlcatlon  with  aircraft,  air 
navigation  ayslema  {aatelllte  and  grouttd  basad).  ond  an 
traffic  control  for  ralatad  Information  aeu  also  t?  Spncacrutt 
Communication.', . Conutuoui  nod  Trockiny  and  32  CoitloHinicu- 
tions 


N74-33B34j|f  Advltoiy  Group  for  Aaroipaca  Raaaarch  and 
Davalopmtnt,  Ptrla  IFrancal. 

THI  PHYUOlOaV  OF  COLO  WBATHER  tURVIVAL 
A.  Borg.  ad.  (Hoy.  Norwag.  Air  Foret)  and  J.  H.  Vaghla.  ad. 
lAMRL.  Wright-Pattarton  AFB,  Ohio)  Jun  1074  BO  p raft 
(AQARD-n-e20)  Avail:  NTIfi  HC  SO.OO 

Phytlologlcal  faotoia  and  amargancy  Ufa  auitalnlng  maaiurat 
ara  outllnad  for  aircraw  turvival  In  a cold  wintar  raglon.  For 
Individual  tillaa.  laa  N74-33B3B  through  N74-33S4E. 


N74-33UII  Olio  Univ.  (Norway) 

THINMOOBNBTie  MBCHANIBMB  INVOLVBD  IN  MAM'B 
FITNBBB  TO  RBSIBT  COLO  BXFOBUHB 
K.  Langa  Andtrion  In  AQARD  The  Phyilol  of  Cold  Waathar 
Survival  Jun.  1 074  p 1-6  rain  IFor  availability  aaa  N74-33b34 
23-04) 

Tha  main  factor  by  which  man'a  lltnaaa  to  railal  cold  aapoaura 
can  bo  varlad.  appaara  to  ba  tharmoganaala.  Tha  biological 
variation  ol  BMR,  ahlvtrlng.  a poaalbla  iton-ihlvarlng  tharmogan- 
aali.  and  tha  maximal  aarobic  powar  la  ravlawad.  BMH  of  an 
Individual  can  vary  with  dial,  ganaral  haalth,  habitual  phyiloal 
aotivlty.  ai  wall  at  varlout  anvlronmantal  oondltlona,  oonoalvibly 
Including  cold  axpotura.  A datinita  inlar-  and  Inlra-lndlvldutl 
variation  In  ahivaring  Ihraahold  axitta.  Man'a  capability  to  ralta 
hit  matabolltm  In  mutoular  axarcita  la  an  important  part  of  hit 
lltnatt  to  raalit  cold  axpotura.  Thit  capability  can  ba  aattaaad 
by  matturamant  ol  maximal  oxygan  uptake  Maximal  oxygan 
uptaka  la  Influancad  by  aga.  tax.  haalth,  diet  and  habitual  phytloal 
aotivlty.  Author 


N74-33B3a  Otio  UnIv.  (Norway). 

PBRIPHIHAL  CINCULATORV  ADJUBTMBNT  TO  COLO 

John  Krog  In  AQAHD  Tha  Phytlol.  ol  Cold  Waathar  Survival 
Jun.  1974  p 7-16  raft  (For  avallabrllty  taa  N74-33B34  23-04) 
Maaturamanta  ol  blood  circulation  In  the  handt  and  faoat 
of  Arctic  paopla  ara  compared  witli  thota  on  Norwegian 
lumbarlackt  and  city  dwalleri.  Obtained  data  lor  lima  ol  onaat 
of  vaeodllatlon.  amount  of  vatodllatlon.  and  pratiura  ratponaa 
following  cold  ttlmulatlon  Indicate  that  tha  graatar  tolaranoa  to 
cold  In  Arctic  paopla  It  dua  to  an  adjuilmant  of  tha  vaaumotoi 
control  In  tha  phnrlpharal  tittua.  In  tuch  a way  that  tha  Initial 
vaaoconatrictlon  ratponaa  It  latt  tavara  and  latta  thorter.  G.O. 

N74-33B37  Royal  Norwaglan  Air  Force.  OtIo. 

INTRODUCTION  TO  WINTER  SURVIVAL 
Roll  A.  Qrlrnirud  and  Claua  Moalbach-Thellatian  In  AQARD 
Tha  Phytlol.  ol  Cold  Weather  Survival  Jun  1974  p 17-28 
(For  availability  tea  N74-33B34  23-041 

In  wintar  man  cannot  clay  In  tha  open  and  axpaot  to  live 
unlaia  ha  la  on  tha  mova  Ha  naadt  a thaltor  ol  tome  kind 
even  If  it  la  only  a hola  in  the  tnow.  It  should  ba  kept  In  mind 
that  a wind  ol  10  knota  aquala  a fall  In  tamparatura  of 
appioximataly  30  dag  ooltlua  on  the  akin  compared  with  that 
axpariancad  In  qulat  waathar.  Tha  type  ol  thallar  to  ba  built 
will  dapand  on:  111  tools  and  malarial  available;  (21  anow 
conditioni;  and  13)  tha  length  ol  time  ol  axpaoted  leaidanoa  In 
that  particular  location.  Aircraw  muat  ramambar  to  ad|utt  their 
clothing  while  working.  Sweating  ahould  ba  avoided  Emerganey 
aignalling  equipment  should  ba  readily  avallabla  at  all  times  and 
the  camp  site  ihould  IM  made  as  conspicuous  at  potalble  from 
the  air.  Author 


N74-33S3B  Oslo  Univ.  (Norway). 

METHODS  IN  CIRCULATORY  RBBEARCH 

John  Krog  In  AQARD  The  Phytlol.  of  Cold  Waathar  Survival 
Jun  1974  p 29-39  IFor  availability  taa  N74-33634  23-04) 
The  principles  of  Indiract  mathodt  and  direct  mathodt  for 
dalarmlning  human  peripheral  olrculatlon  ara  ditcuitad  In 


connection  with  planning  foi  retaaroh  in  aviation  madiclna.  The 
former  ara  bated  on  body  tittua  tamparatura  maaauremantt, 
changes  in  oxygan  tension,  and  elimination  of  metabolic  Inert 
tubtlancat:  the  latter  oatagory  Includes  plathyimography  and 
flow  maters  G.O. 


N74-33B3B  Oslo  Univ.  (Norway).  Human  Adaptability 
Section. 

LOCAL  EFFECTS  OF  ACCLIMATIZATION  TO  COLD  IN 
MAN 

B)orn  Hallttrom  In  AQARD  Tha  Phytlol.  of  Cold  Waathar 
Survival  Jun.  1974  p41-61  raft  (For  availability  taa  N74. 33634 
23  04) 

Tha  meohanltmi  underlying  local  manlfoattllont  of  cold 
accllmatliatlon  are  not  fully  known,  but  point  to  a central  nanrout 
habituation  to  cold  axpotura.  This  primitive  type  of  learning  It 
ohtrtutarliad  by  a diminishing  ratponaa  upon  rapettad  atlmulation. 
It  It  oommori  axparlanoa  that  tha  dltcomfort  oauted  by  cold  it 
reduced  by  rapaatad  or  prolongad  cold  axpoturei  Thera  la  alto 
ample  avidanoa  that  ahivaring  It  reduced  with  repeated  cold 
axpoaurai.  Thata  raduotiont  ol  phytlologlcal  raactioni  to  cold 
upon  rapaatad  axpoturat  to  low  ambient  lamparaturea  point 
towards  a oantral  ntrvout  habituation  at  tha  main  mechanlim 
ol  cold  toolimatliatlon  In  man.  Author 


N74-33B40  Oslo  Univ.  INorway).  Inat.  of  Work  Phytlolcgy. 

A RHYSIOLOOICAL  COMPARISON  OF  THE  RHOTI.CTIVE 
VALUE  OF  NYLON  AND  WOOL  IN  A COLO  ENVIRON- 
MENT 

Katra  Rodahl.  Fradrio  A.  Qlere,  Peer  H.  Staff,  and  Bartll  Wadin 
In  AQARD  Tha  Phytlol.  of  Cold  Waathar  Survival  Jun.  1974 
p S3-57  raft  IFor  availability  tte  N74-33B34  23-04) 

Similar  Inner  garments  ol  nylon  plla  end  ol  wool  pile  were 
compared  In  paired  axpailinantt  at  rest  for  ana  hour  and  during 
two  houri  fairly  tlranuout  phytloal  activity  Itratdmill  walking  at 
100  m/mln,  614  Incllnal  followed  by  two  hours  rest  In  a climatic 
chamber  at  -20  C.  Each  aubjact  tarvad  at  hit  own  control, 
ptrtlolpatlng  In  axparlmantt  using  both  typaa  ol  axpaririientti 
gtrmantt.  Under  theta  conditions  no  tlgnlllcinl  dllfarenca  could 
ba  datactad  batwaan  the  two  types  ol  garmanti  In  terms  ol 
thermal  Inaulttlon,  nor  In  tha  ability  of  tha  two  typaa  ol  fabric 
to  allow  free  ttoape  ol  molitura  produced  by  iwaatlng  during 
phytloal  aotivlty.  Author 


N74-33B41  Oslo  Univ  INorway).  Human  Adaptability 
Section 

VIBRATION  INJURIES  AND  COLO  EXPOSURE 
Bjorn  Hallatrom  In  AQARD  Tha  Phytlol.  ol  Cold  Waathar 
Survival  Jun.  1974  p 69-67  raft  (For  availability  ten  N74-33634 
23-04) 

Tha  connection  between  cold  axpotura  and  trauriittic 
vatotpattlc  deteata  It  studied  on  lorntt  worker  t who  axperlanca 
vatodllatlon  ol  tha  fingart  even  In  a vary  cold  climtit  environment. 
Exparlmantal  raitullt  Indicate  that  thata  workari  achieve  an 
acclimatitatlon  to  cold  mtnllaitlng  Itself  by  a lowered  central 
tamparatura  threthold  for  cutanaoui  vatodllatlon  during  axerolte 
Cold  It  the  main  trigger  ol  vatotpattlc  attacks.  Q.Q 


N74-93B42  Aaroaptca  Medical  Research  Labe  . Wrlghl-Patterton 
AFB.  Ohio 

COLO  PHYSIOLOUIC  BfUDIEB 

Jamat  H.  Veghto  In  AQARD  Tha  Phytlol.  of  Cold  Waathar 
Survival  Jun.  1974  p 69-76  raft  IFor  availability  taa  N74- 33534 
23-041 

A number  ol  rataarch  tludltt  are  diacutiad  In  which  human 
phytlologlcal  ratpontat  to  cold  have  bean  monitored  In  avaluatlon 
ol  Insulating  clothing  and  protective  thtllerlng.  Cold,  at  a itrattoi, 
can  ba  ovarcoma  If  aircrew  mtmbari  ara  aductttd  that  thart  It 
usually  sufficient  tlmo  In  a tun/lval  tituotion  to  maat  any  cold 
it'aaa.  Thu  importtnet  of  extramlty  protactlon.  danger  ol  C02 
or  CU  poixoning  in  tnow  ihaltart.  and  loti  of  iniulatlon  bacauta 
ol  molttura  accumulation  are  paramount.  Author 
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N74-3SB43  Royal  Naval  Alt  Mtdical  School.  Hlllhttd  ISnoiind). 

IMMEDSION  HyPOTHKRMIA 

F.  St.  C.  Qoldan  In  AQAnO  Tha  Phyalol.  ol  Cold  Wailhai 
Sjrvlval  Jun.  1974  p77'BO  talc  (For  availability  laa  N74-33S34 
23  041 

Human  tharmoragulatlon  m watar.  and  tha  laolora  iHaotlng 
autvival  timai  ol  tha  immaiaad  victim  ata  diacuitad  in  bioad 
datall.  Tha  phyiiologloal  ohangea  enrountarad  in  hypolhaimla 
ate  outlinad  and  tha  aasociatad  aignt  and  aymptoma  diacuaaad 
Soma  ganaial  advica  on  traatment  la  propoaad.  tioth  from  tha 
liiat  aid  and  cuiutiva  atundpolnt  Author 


N74-31B44  Royal  Naval  A'' ;.n(<ol.  Hlllhaad  (England). 

AIRCRIW  SURVIVAL  THA  '.1'^  ih  THiK  UNITID  KINaOOM 
AND  NORTHERN  NORWAY 

W.  J.  Blaka  In  AQARD  Tha  Phyalol.  of  Cold  Waathar  Survival 
Jun.  1974  p 91-93  (For  avillabllilv  aaa  N74-33S34  23-041 
Datillt  of  Iba  bailo  turvival  training  givan  to  Royal  Naval 
AIrcrawr  In  tha  Unitad  Kingdom  ara  raportad  Tha  furthar  training 
givan  In  northarn  Norway  la  alao  covarad.  Author 


N74-33M8  Royal  Norwaglan  Air  Forca,  Oilo. 

SNOW  AVALANCHES 

R.  A.  Gilmarud  In  AQARD  Tha  Phyalol.  of  Cold  Waathar  Sunrival 
Jun  1974  p 98-1)8  (For  availability  aaa  N74-33B34  33-04) 
Cauaaa  and  affaota  of  anow  illdai  aia  daaorlbad  and  human 
aurvival  iraaiuraa  In  an  avalanclia  iltuatlon  ara  outlinad.  Q.O. 


N7B-S2047{|l  Advlcory  Group  for  Aaroapaca  Reanaich  and 
Davalopmant.  Parlv  (ftanoo). 

A SURVEY  OP  MODERN  AIR  TRAFFIC  CONTROL 
VOLUME  1 

Andra  Benoit,  ad.  Jul.  1976  400  p tafa  2 Vol 
(AQARO-AQ-20B-Val-1;  AGAROograph-BOS-Vel-l)  Avallt  NTIS 
HCSia2B 

Papara  praaantad  at  tha  aympoalum  ara  raportad.  Toplaa 
dliouaaad  Inoludo:  ganaral  organliallun  of  ATC,  human  faotora 
In  ATC.  and  automation  of  control  piooaduraa.  For  Individual 
titlaa,  aaa  N70-32O48  thtough  N7&-320e6. 

N7B-3204S  Royal  Radar  Eitabllahmant.  Malvarn  (England). 
FiRINCIFLES  OF  AIR  TRAFFIC  CONTROL 
8.  RatolIKu  In  AQARD  A Survay  of  Modarn  Alt  Trafflo  Control, 
Vol.  1 Jul  1976  p 6-20  tafa  (For  availability  aaa  N7B-32047 
23-04) 

Air  traffic  control  tichnlquaa  ara  diacuaaad  along  with  Iho 
principlat  of  trafflo  flow.  Othar  topici  diacuaaad  Ineluda:  flight 
oparatlona.  tarmlnal  control,  end  o'ganliatlonal  problama  In  an 
ATC  atetor.  F.O.S, 

N7B'32049  Mtiaataohmllt-Boalkow-Blohm  G.m.b.H..  Ottobruim 
(Waat  Oarmany). 

ATC  CONCIPTS 

Horat  A.  Naumanr  In  AGARO  A Survay  ol  Modarn  Air  Traffic 
Control.  Vol.  1 Jul.  1B75  p 23-26  roll  (For  ayallibility  lao 
N7b-32047  23-04) 

Ground  baaad  ATC  prooaduraa  art  dliouiiid  in  tarma  of 
manual,  olaotronlo  and  itruotural  air  tiafflo  control.  F.O.B. 

N7B-320S0  Moaaariphnltt-Boalkow-Blohm  0.m.b  H..  Ottobrunn 
(Wilt  Qarmany). 

PRINCIFAL  ATC  COMPONINTS 

Hani-Qaorga  Friadtioh  In  AQARD  A Survay  ol  Modarn  Air 
Ttalllc  Control.  Vol.  1 Jul.  187IS  p 31-40  raft  (For  availability 
caa  N7B-32047  23-04) 

Functional  daacrlptlnni  ara  praaantad  of  ATC  componanta. 
Tha  ayatama  daacribad  Ineluda  navlgition.  aunralllanoa,  com- 
rnunlcatlona,  and  control  cantari.  Autlior 

N78-320B1  Royal  Air  Foroa  Init.  ol  Aviation  Madlolna. 
Farnbotough  (England). 

THE  CONTROLLER  VERSUB  AUTOMATION 

V David  Hopkin  In  AQARD  A Survay  of  Modarn  Air  TraHIa 
Control.  Vol  1 Jul.  1976  p 46-00  raft  (For  ivalliblllty  aaa 
M76-32047  23-041 

Tha  ralatlon  of  tha  oontrollar  to  automation  In  air  trafflo 


control  la  diacuaaad  In  tarma  ol  human  laolora  anginaaring. 
Concapli  dlicuaiad  Ineluda;  talk  chingaa  and  aulomitlsil. 
workload,  quality  ol  nivlgallon  aid.  training,  polintlany  in- 
compatibla  alma,  iflaoti  ol  automation  on  talk  daalgn.  and 
automation  and  communication  F.O  S. 

N76-320B8  Maiiatachmitt-Boalkow-Blohm  G.m.b.H..  Munich 
IWaat  Qarmany). 

THE  FUTURE  POSITION  OF  THE  CONTROLLER 
Klaua  Biauiar  and  Ruadigat  Sallarl  In  AGARD  A Survay  of 
Modarn  Air  Traffic  (^ntrol.  Vol  1 Jul  1976  p 63-74  rala 
(For  availability  aaa  N7&-32047  23-041 

Thn  picblam  ol  automation  o(  ATC  tyitama  waa  shown  to 
ba  a vary  compltn  task,  conctrning  thraa  rilllarant  control  loop* 
with  dlNarant  characlarlitloa  but  uaing  tha  asms  data  toureo. 
Tha  dllfartnl  ounlrol  loops  wars  dsllnad  as  aaacutiva  (radar) 
control  with  Iho  tasks  ol  laotical  Intarvantlon;  planning  oomrot, 
with  tha  tasks  ol  proctdurtl  planning:  and  flow  control.  It  waa 
found  that  tha  human  rstponalblllty  lor  alt  traffic  aalaty  cannot 
ba  dalagatad.  but  that  thtra  ara  many  human  aotlvltlaa  which 
can  ba  dallnad  as  black  box  actions  parformad  mora  afflclantly 
by  computars.  Tha  tasuliing  ayalam  la  oharaolarliad  as  a highly 
sifaotiva  human  control  ayitam  with  an  optimum  amount  of 
aulomitio  davloaa  to  parlcrm  routine  tasks  as  wall  as  an  aflactlva 
daolston  aid  with  good  on-llna  oharactarlatlcs.  Authot 


N7B-320B3  Royal  Air  Forca  Inal,  of  Aviation  Madloino, 
Farnbotough  (England). 

THE  PtVCHOLOQISrt  VIEW 

V David  Hopkin  In  AQARD  A Suivay  of  Modarn  Air  Traffic 
Control,  Vol.  1 Jul.  1976  p 77-102  rala  (For  availability  aaa 
N76-32047  23-04) 

Tha  tola  ol  human  laolora  in  alt  traffic  control  dapanda  on 
tha  itaga  at  which  It  Is  first  appllad.  Tha  paychologlat'a 
contribution  la  most  •Haollvt  aatly  in  lha  syatam  avolullon,  whan 
ha  can  lortalall  problama  la  wall  aa  cura  tham.  In  iludying  air 
traffic  oonitol  ayatama,  Ideally  Iht  piyoholcglat  uaaa  ayattm  and 
job  analysis,  which  ha  can  both  conduct  and  Inttrprst.  Aapacta 
of  tha  man-machina  Intsriaoa.  such  as  displays,  controls  and 
oommunloailona.  aia  optimitad  in  ralatlon  to  tha  affielancy  and 
wall-baing  of  lha  man.  His  knowladga  ol  dlllsrancai  bttwatn 
man  la  appllad  to  raorullmant.  aslaotlon,  training  and  lorsaning. 
Tha  tflacta  of  agalng  and  of  axparlanca  ara  pradictad  lioni  known 
ptogiaialvt  changaa  wllhln  aach  Individual,  Knowladga  ol  tha 
oapabllltlas  and  tolarancaa  of  tha  man  la  uiad  to  aoivs  problama 
of  work-raal  cyclai,  slraai  and  workload.  To  aolva  thaaa  problama, 
Iht  ptyohologlit  uiat  orthodox  mathoda  and  tpaclally  davltad 
taohniquai  for  aatttaing  and  meaauring  lha  man  at  work. 

Author 


N7B-380B4  Eurocontrol  Aganoy,  Btuttalt  (Btigluml. 

MEDICAL  PROBLEMS  RELATINO  TO  AIR  TRAFFIC 
CONTROL  PIRBONNEL 

E.  Ev'trd  In  AQARD  A Sunny  ol  Modarn  Alt  Traltio  Control. 
Vol.  t Jul  1976  p 106-124  rala  (For  availability  aaa  N76 -32047 
23-04) 

Tha  prottollon  ol  air  tialllo  control  paraonnal  was  atudlad. 
Tha  following  points  wars  axtmintd:  (1)  working  oonditlont  In 
tha  air  traffic  control  ativloia,  flight  Information  tatvlcat  and 
titrling  tarvicaa:  (2)  ptychophytiologloal  ftclori  datarmlnlng  tha 
alflolanoy  of  air  iratllc  control  tyaltmt:  (3)  occupational  pathology 
of  air  tiafflo  oontrolleta.  oovaring  tha  probitm  of  lha  dangar  ol 
amlttlon  of  X-rayi  by  tha  otthoda-ray  tubaa  In  the  dltplay  aertant. 
visual  pathology,  auditory  pathology,  and  pathology  oauttd  by 
narvout  itntlon:  and  14)  protactlon  ol  air  traffic  control 
paraonnal.  Author 


N7B-3209I  Intarnatlonal  Fsdatallon  ol  Alt  Traffic  Conttollara 
Aatoolallona,  Btuaaala  (Balgium). 

THE  INTERNATIONAL  FEDERATION  OF  AIR  TRAFFIC 
CONTROLLERS  ASSOCIATIONS  (IPATCA) 

T.  H.  Harrison  In  AGARD  A Survay  of  Modarn  Air  Trafflo 
Ckinlrol.  Vol.  t Jul.  197B  p 127-134  (For  availability  sea 
N7B-32047  23-04) 

Tha  IFATCA  history  la  praaantad.  Tha  alma  of  the  federt- 
tlon  ere  diaoutaed  along  with  tha  annual  oonlattncaa.  and  standing 
oommlitaes.  FO.S 
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N7I-I20H  Royil  Riidir  EiUblKhmtnt,  Mdvirn  lEnglind) 
MtNCIFUt  or  AUTOMATION  IN  AIR  TRAmC  CON- 
TROL 

8.  RdtollN*  In  AQARD  A Sutvdy  of  Modorn  Alt  Trtfllc  Conliol, 
Vol.  1 Jul.  1878  p 141-156  rpio  IFoi  tvillpblllty  lit  N7S-32047 
23-04) 

Tho  aulamillon  ol  ATC  by  roducing  thi  dm  lot  ptootulng 
by  digitil  computir  Itchnlqun  wii  tiudltd.  Httdwitt  «nd 
iOftMirt  tillibllllv  pro  dlicuiitd  along  wllli  man  and  maohinai 
In  ATC.  Data  aouioaa  lor  auiomatad  lyilami.  and  tha  uta  of 
compulaia  in  daolilon  making  art  alio  diaouiaad.  F O.S 

N78-32M7  Maiiarichmltl-Boalkow-Blohm  (1  mb.H..  Oitobrunn 
(Waal  Garmany). 

DATA  PROCISBINO  FOR  ATC 

Horat  A,  Naumann  In  AOARD  A Buivay  ol  Modarn  Alt  Trilllo 
Control,  Vol.  1 Jul.  1B7B  p 168-172  tala  IFot  avillablllly  laa 
N7B-32047  23-04) 

TTiara  ato  two  main  obiaotlvoa  ol  data  prooaaaing  lor  ait 
Irallio  control:  lirai,  auppon  of  taotloal  control  by  tha  ptovlalon 
ol  a lophlitloaiad  dlaplay  ol  iha  air  iralflo  iliuailon  and  by  tha 
application  of  procaduraa  ol  raal-tina  oonlllot  dataotlon  and 
lOlutlon:  aaeond,  avoldanua  ol  air  traffic  oongaillon  ai  wall  aa 
rtductlon  and  balancing  of  tha  load  ol  both  tha  planning  and 
tha  aaaoutiva  controllar  by  automatic  filtering  ol  conllloti  and 
by  hlararchical  atruoturlng  ol  planning  and  control  lunctlona. 
Faaturaa  and  critarla  ol  unotlona  taimad  Dow  planning,  flow 
contiol  and  flight  prograaa  planning  and  control  to  aohlava  tha 
aaeond  objactlva  with  tha  application  ol  alaotronlc  data  procaailng 
ara  conaldirad.  Author 

N7B-320B8  Sparry  Rand  Corp.,  St.  Paul.  Minn.  Unlvac  Dalanaa 
Syatama  Dly. 

AUTOMATION  IN  AIR  TRAFFIC  CONTROL  iVtTIMt 
Adi  J.  Khambata  In  AQARD  A Sunray  ol  Modarn  Air  Trallla 

Control,  Vol.  1 Jul.  1B7B  p I7B-I88  rail  (For  availability  aaa 
N76-32047  23-041 

Controlling  tha  avat-incraaiing  niimbar  ol  alroralt  movamanta 
In  an  ordarly  and  lala  minnar  In  tha  nation'!  alrapaca  la  bacoming 
a problam  Tha  hlatorlcal  avolutlon  la  tracad  ol  Air  Tralllo  Control 
(ATC)  alnca  bafora  World  War  II  It  alao  diaouaaaa  tha  currant 
ATC  problama.  Tha  National  Alrapaca  Syatam  (NASI  daalgn 
iioncapt  la  praaanlad.  and  tha  prograaa  made  In  Implamanting  It 
In  tha  anrouta  area  la  daacrlbaii.  The  prograaa  ol  automation  In 
tha  taimlnal  araaa  Include  ayaiama  auoh  aa  the  unique  Common 
IFR  Room  at  Naw  York,  one  ol  the  world!  moat  congaatad 
matropolltan  torminal  araaa,  and  the  ranantly  Inatallad  ARTS  III 
Syalam  at  O'Hara  Flald  in  Chicago,  which  la  coiialdarad  tha 
world  ! builaat  air  taimlnal  Savaral  other  aruan  ol  automation, 
auoh  aa  colllaion  avoldanoa,  which  Impact  tha  ATC  ayotam,  ara 
alio  diaouiaad.  Author 

N7B,320B9  Olllua  National  d'Etudai  at  da  Hacharohoa 
Aaroipatlalaa.  Faria  (Franca). 

CONFLICT  AND  COLLISION  AVOIDANCE  SYSTEMS 
Roland  Mcraau  In  AQARD  A Sunray  ol  Modern  Air  Tralflo 
Control.  Vol  1 Jul  1876  p 203-238  ralo  (For  availability  loa 
N7B-32047  23-041 

Uraatar  lllght  lalaly  diaplla  tha  growth  In  tralllo  by  Improved 
air  tralllo  uontrol  waa  invaatigatad  Tha  maara  ol  anautlng  greater 
aafaly  lor  tuuoaaalve  phaaaa  ol  a lllght  Irom  rakaoll  to  landing, 
airborne  colllaion  avoidance  ayatama  (CAS),  and  ATC/CAS 
compatibility  ara  diauuaaad.  F.0.8 


N7B-32OS0  Ultra  Corp.,  McLean.  Va. 

CONFLICT  ALERT  AND  INTERMITTENT  FOSITIVE  CON- 
TROL 

Lawranca  G.  Culhana  and  Barry  M.  Hoiowlti  In  AQARD  A 
Survey  of  Modern  Air  Tralllo  Control,  Vol.  1 Jul.  1976  p 241-260 
rala  (For  availability  aaa  N76-32047  23-04) 

Analytical,  alrnulatlon  and  aaparlmantal  raaulta  ara  praaantad 
which  ware  obtained  in  tha  prrrcaaa  ol  daaigning  and  prograaaing 
toward  tha  implamantatlon  ol  ground-baaad  colllaion  avoldanoa 
ayaiama  for  air  traffic  control  Salaoilva  aubayatam  parlormanoa 
criteria  attabllahad  aa  part  of  tha  daalgn  procaaa  ara  alao  praaantad. 
Dllfarant.  but  compatibla  ayatam  concept!  ara  diauuaaad.  For 
aituationa  Involving  IFR  alroralt.  a oonlllot  alert  capability  will 
provide  tha  controller  with  a dlaplayad  alert  ol  Impending  aituationa 
of  aaparatlon  being  laaa  than  mlnlmuma.  An  Intermittent  Poaltiva 
Control  (IPC)  function,  utlllilng  data  link  and  Improved  lurvelllanoa. 
providaa  an  automated  colllaion  avoldanoa  oapabllltv  for  VFR/VFB 
and  VFR/IFR  alroraft  pilta,  and  providaa  an  Indapandant  backup 


to  tha  ATC  ayatam  for  IFR  alroraft  palra.  In  addition.  IPC  inoludoa 
pilot  warning  indioatlona  IPWI)  lor  Intormlng  pilota  of  the  location 
ol  proalmata  alroralt  Author 

N7B-33061  Federal  Aviation  Adminletratlon,  Waahington,  D.C. 
AIR  TRAFFIC  FLOW  CONTROL 

Miohaal  E.  Patlt,  Juan  F.  Ballantonl,  and  Ian  0 Wdll  In  AQARD 
A Sunray  of  Modarn  Air  Traffic  Control,  Vol.  1 Jul.  1876 
p 261-276  rail  IFor  avillablllly  aaa  N7B-32047  23-04) 

Tha  major  operational  problama  In  oontrolling  tha  general 
flow  ol  Iha  nallon'i  air  traffic  from  a oaniral  facility  ara  daaorlbad. 
and  loma  of  the  approtchai  that  may  be  taken  to  help  automata 
thair  aolutioni  ara  outlined.  Tha  dlicuailoni  are  baiad  on 
oparatlonal  aaparianca  at  tha  FAA'a  Air  Traffic  Control  Syatama 
Command  Cantar  and  on  tha  praaani  prototype  oompular 
program!,  davalopad  by  tha  Tranapoiiatlon  Syatama  Cantar.  that 
provide  data  prooaialng  aupport  to  tha  oontrollara  at  that 
facility.  Tha  opttitlonil  pioblami,  giving  tha  hlatory.  praaont 
proctdural  lachnlquai  and  oonatiainta,  data  aourcai.  and  control 
airatagita  avillabla  ara  dtacribad.  Soma  of  tha  pitfalla  in  lolving 
Iha  oparatlonal  problem.  Varloua  approaohaa  to  automating  flow 
oontiol  auoh  aa  quantifying  tha  oh|aotlvaa  and  dovaloping 
algorlthma  to  aailat  tha  contiollara  ara  dlioutaad  Author 

N7S-320S2  Stanford  Rtaearali  Inat.,  Manlo  Park.  Calif. 

LOCAL  AND  RIQIONAL  FLOW  METIRINQ  AND  CON- 
TROL 

Robert  S.  Ratnai,  David  K.  Bchmldl  (Purdua  Univ.l,  and  Fattr  J. 
Wong  In  AQARD  A Burvay  of  Modarn  Air  Tralflo  Control, 
Vol.  1 Jul.  IB7B  p 261-284  rail  IFor  availability  aaa  N76-32047 
23-04) 

Tha  aalatv  and  alflolanoy  raqulramanla  for  Improving  air  traffic 
control  wara  ttudlad.  Currant  laquanoing  and  ipaolng  ofMiatlona 
In  larmlnal  araaa  ara  daicribod  along  with  local  flow  oRoratlona 

F.O.S. 


NTS-320SS  MaaeachuiotU  Inal,  of  Taoh.,  Cambridga.  ElMlronlc 
Syatama  Lab. 

APFUCATION  OF  MODIRN  CONTROL  THIORV  TO 
BCHIOUUNO  AND  RATH-STRITOHINC  MANSUVIRB  OF 
AIRCRAFT  IN  THB  NIAR  TtRMINAL  ARIA 

Michaal  Alhani  In  AQARD  A Sunray  ol  Modarn  Air  Traffic 
Conlrol,  Vol.  1 Jul.  1B7B  p 287-322  roft  IFor  availability  aaa 
N76-32047  23-041 

A daalgn  eonoapt  li  praaanlad  lor  tha  dynamic  control  ol 
alroraft  In  tha  naar  taimlnal  araa.  An  arbitraiv  Mt  of  nominal  air 
routai,  with  poaalbla  mulllpla  tnaiging  pointa,  all  laadlng  le  • 
aingla  runway  la  cenaldarad.  Tha  ayatam  allewa  for  iha  automaiad 
dataimlnatlon  ol  accalaration/dacaloraiien  ol  alrerifi  along  tha 
nominal  air  reutai.  aa  wall  aa  for  iha  auiomatad  daiarmlnailon 
of  path-atratohing  daiay  manauvara.  In  addition  to  normal  oparating 
eonditioni  tha  ayatam  aooomodatai  yariabla  commandad 
aaparatlona  ovar  tha  outar  markar  (to  allow  lor  lakaolfa  batwoan 
aiMoaaalva  landingal;  and  amarganoy  conditlona  (In  tha  aonaa 
that  an  alroraft  It  givan  pailltl  or  oompittt  ptloilty  for  landlngl. 
Tho  lyitam  daalgn  la  bated  upon  tha  combination  of  thro#  dlttlnct 
optimal  conlrol  proWami:  (11a  iltndard  llnaar-quadratlo  problam. 
121  a paramour  opilmliailon  problam,  and  (3)  a mliiimum-tima 
randtivuut  problam.  Simulation  raaulta  Involving  twalva  alroralt 
iindar  both  normal  and  amarganoy  eonditioni  arc  praioniad. 

Author 


N7S-380S4  Eurocontrol  Aganoy.  Bruaaala  llalgium). 

AIRCRAFT  TRAJBCTORV  PRIDICTION  DATA  FOR  ATC 

PURROSIS 

Andre  Banoit  and  Ellaan  Evert  I8CICON,  Lid.,  London)  In  AQARD 
A Survey  of  Modarn  Air  TiaHIo  Control,  Vol.  1 Jul.  1876 
p 327-3B7  raft  (For  availability  aaa  N7B-32047  23-041 

A method  la  priaantad  for  aiiombllng  tha  alroralt  tralaoioiy 
data  In  a oompaot  form  whioh  IndlotUi  tha  quality  of  tha  alroralt 
oharaotarlitio  data  produced.  Tha  main  atpNtt  ara  outlined  of 
an  EROCOA  aircraft  potformtnea  handbook  which  la  being 
prepared.  Tha  mtthad  uovara  all  phtiat  of  tho  fUght  with  tha 
aactption  of  tha  takaoR  and  Initial  tooalaratlon,  final  daoalaratlon 
and  landing.  Qimb,  aooalarailon  and  dacalaration  at  cruiaing  loval, 
crulia  and  daicant  ara  oonildarad  tqually  and  data  art  atiamblid 
in  order  to  oomputa  the  Iralaotory  compontnia  during  any  ol 
thaao  phttat,  Tha  data  produced  oovar  a float  of  ovar  one  hundrad 
aircraft  yartlona  including  ilatv  diffaiani  aircraft  lypet,  namtiy 
moat  of  tha  currant  oommarolal  aircraft  operating  In  Waatarn 
Europe  and  manufaolurad  In  Europe  of  North  Amarloi  and  a 
aampla  of  airoiift  apaolfioally  daalgriad  lor  military  purpoaaa. 

Author 
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N7t<UMB  MItrii  Corp..  MaLtin,  Vi. 

NAVIOATIOm  PISFORMANCI  MQUIMMINTt  PON 
NIOUOINO  NOUTI  CINTINUNI  •FACINO 

Ronild  Briff  In  AOARD  A Survay  of  Modoin  Air  Tritflo  Contro), 
Vol.  1 Jul.  1B7B  p 373-389  loh  (For  (vailibllltv  •••  N7B'32047 
23-04) 

Sovmil  dlflcrtnt  ttudloi  havo  lookad  Into  lha  quaillon  of 
what  can  ba  dona  In  tha  ATC  ayatam  to  anabla  tha  ourtani 
toula  cantarllna  apaoing  itandard  to  ba  lalaly  raduoad.  Thaaa 
Btudlat  Inoluda  that  of  Boaing,  Tha  Royal  AlroraR  Eitabllahmant 
(RAEI.  Autonatlot  and  MITRE.  Thaaa  four  approachaa  to  tha 
problam  of  raduclng  routa  cantarllna  apaoing  ara  aummarliad. 
and  tha  raaulta  dailvad  from  aach  ara  eomparad.  Author 


N7B-S20BB||I  Adviaory  Group  for  Aaroapaca  Ranaarch  and 
DavalPpmant,  Parla  (Franoa). 

A SURVIV  OP  MODBRN  AIR  TRAPPIC  CONTROL. 
VOLUMI  I 

Andrt  Banoit,  ad.  Jul.  1B7B  33B  p rafa  2 Vol. 
IAaARD-Aa-20B'Vol-2:  AaARDograph-20B-Vol-2)  Avail;  NTI8 
HC  BB.BO 

Tachnioal  alda  to  air  traffic  control  and  oparatlonal  air  traffic 
control  ayatama  ara  dlaouaaad.  Othar  toploa  diaouaaad  Include 
prlnolplaa  of  radiolocation,  diatinoa  maaaurlng  mathoda,  inartlal 
nadgallon,  landing  guldanca  ayatama.  digital  radar  data  prooaaaing, 
computar  uaa  In  air  traffic  oontrol,  aatalllla  aa  an  aid,  TACAN. 
and  omnldlraotlonal  radio  baaoona.  For  individual  tlllaa.  aaa 
N76-320B7  through  N7B-330B2. 

N7B-Ua47  Standard  Elaotrik  Lorani  A.G.,  Stuttgart  (Watt 
Oarmanyl. 

PRINOIRUa  OP  RAOfOLOCATION 

W.  Crona  and  0.  Pauhar  In  AOARD  A Survay  of  Modarn  Air 
Traffic  Control,  Vol.  2 Jul.  1878  p 387-406  rafa  (For  availability 
tat  N76-32(MB  23-04) 

Tha  batlc  prlnolplaa  of  radio  location  ara  rtvlawad  from  lha 
phyaloal  point  of  vlaw:  thaaa  Inoluda  travel  lima,  propagitlon 
lima  dlffaranoa,  phaaa  dlffaranoa,  and  amplltuda.  Propartlat  of 
alactromagnallo  wavaa  ara  aummarliad,  and  rnalhoda  for  error 
raducllon  ara  datcrlbad  with  rafaranoa  to  arrora  ganaraiad  by 
multipath  propagation  and  raflaotlon  by  obtlaclat.  M.J.8. 


N7B-I204B  Standard  Elaotrik  Lorani  A.G.,  Stuttgart  IWaat 
Oarmany). 

LONG  DISTANOZ  AI08  (OMiaA.  LORANI 
Waltar  Btannar  In  AOARD  A Survay  of  Modarn  Air  TraHio 
Control,  Vul.  2 Jul.  1S7B  p 411-422  raft  (For  availability  aaa 
N7B-320441  2a-04) 

Tha  ground-baaad  long  dlatanoa  alda  Omaga  and  LORAN 
provide  tha  uaar  with  poaltlon  data  by  uting  tha  hyparbello 
prinolpla.  Charaotarlatloa  and  aquipmani  for  tha  Omaga,  LORAN-A 
and  LORAN- C ayatama  are  dlaouaaad.  Author 

N7S-310SB  Standard  Elaotrik  Lorani  A.Q,.  Stuttgart  IWaat 
Oarmanyl. 

MBDIUM  DISTANCB  AIDS  (VHP  OMNIOIRSCTIONAL 
RADIO  NSACONBI 

Quantar  Hoalgan  In  AOARD  A Survay  of  Modarn  Air  TraHio 
Control.  Vol  2 Jul.  197B  p 42B-433  rafa  (For  avallabrllty  aaa 
N7B-320eB  23-041 

VHF  omnldlracllonal  radio  range  (VOR)  la  a radio  aid  for 
alraraft  guWanoa:  It  la  an  omnidirectional  radio  boKor.  provldlrtg 
tha  angle  batwMn  aircraft  and  North,  aaan  from  tha  ground 
atatlon.  Tfia  VOR  ground  atatlon  radlataa  an  ailmuth-daparrdant 
clgital  which  la  analyiad  aa  tha  bearing  Information  by  tlia  alroraft 
racalvar.  Tha  pilot  guidaa  tha  aircraft  alone  tha  couraa  aalaotad 
with  tha  aid  of  conaiant  aalmuth  Indication.  Tha  range  la  of  tha 
order  of  100  to  160  nm.  Author 


N7B-32070  Standard  Sloolrlk  Lorani  A.O..  Stuttgart  (Waat 
Oarmanyl. 

DISTANCB  MRASURINQ  MBTHODS 

Manfred  Soehm  In  AOARD  A Bunray  of  Modarn  Air  TraHio 
Control.  Vol.  2 Jul.  IB7B  p 437-446  (For  avallibHily  aaa 
N7B-320B6  23-04) 

Tha  diatanoa-matauring  mathoda  amploving  Nactromagnatio 
wavaa  make  uaa  of  tha  valocitv  of  light:  tha  path  oovarad  by  a 
light  or  radio  algnal  oan  ba  datarmlnod.  If  tha  tranalt  time  la 
known,  from  a formula.  Round-trip  and  one-way  dlatanoa 
maaauiing  ayatama  ara  daacrlbadi  tha  round-trip  ayatama  operate 
with  reaponding  iranamittara  (or  with  paaalva  raflactore  aa  in 
tha  caaa  of  radar  or  radio  altlmataral.  and  tha  raaponding 


tranamlttar  will  ratranamlt  tha  raoalvad  algnal  with  an  aaaatly 
dafinad  delay.  In  tha  naaa  of  one-way  diatanca-maaauring  ayatama. 
Identical  and  aktramaly  aocurata  lima  atandarda  era  uaad  In  both 
tha  tranamlttar  and  tha  racalvar  looationa.  Airborne  and  gruund 
atatlon  equipment  la  diaciiaaad.  Author 

NTB-33071  Standard  Elaettik  Lorani  A.O  , Stuttgart  (Waat 
Oarmanyl. 

TACAN 

M Boahm  In  AOARD  A Survey  of  Modarn  Air  TreHIc  Control, 
Vol  7.  Jul  197B  P44R-4BB  rail  (For  availability  aaa  N76-3ZD«a 
23-04) 

Tactical  air  navigation  (TACAN),  a radio  poaltlon-flilng  method 
lot  military  ahorl  and  medium  range  aviation.  It  datcrlbad  Each 
ground  atatlon  aurtantly  providet  ailmuth  or  thata'  valiin  to 
any  number  of  aircraft  and  dittanca  or  'tho'  valuat  to  matimum 
12D  clroraH  at  the  lama  time.  Both  typat  of  valuea  are  either 
directly  dlaplayad  or  ara  Inputa  (or  a navigation  computar. 
Oparatlonal  prlnolplaa,  airborne  aquipmant.  and  TACAN  ground 
ilatlona  ara  daacilbad  In  oatall.  Author 


N7B-32072  Ferranti,  Ltd.,  Edinburgh  (Scotland).  Inertial  Sytlemt 
Dapl. 

INBRTIAL  NAVIOATION  AND  AIR  TRAPPIC  CONTROL 

W.  H McKinley  In  AOARD  A Survey  of  Modern  Air  Traffic 
Control,  Vol.  2 Jul  1876  p 461-488  tela  (For  availability  tea 
H76-120e6  23-04) 

Tha  hlatory  of  tha  davalopmani  of  navigation  within  alt  traffic 
eontrul  ayttemt  It  traced  briafly,  end  the  raquitamantt  lot  ellactlve 
navigation  and  flight  path  control  ara  dltcutaed  They  ara  related 
tu  the  adoption  of  inartlal  navlgallon  and  to  the  pottlble  future 
axtantlon  of  lit  uta.  Typical  airborne  tyatam  conllguiatloni  are 
daacribad  together  with  Ihe  facllltlei  provided  by  them  Ralarenca 
la  made  to  tyaiamt  lot  both  civil  and  military  alicraft.  Tha  prlnclplai 
of  Inartlal  navigation  are  riatorlbad  with  a review  of  tha  atandarda 
of  accuracy  and  reliability  balng  achieved,  and  the  tachnology 
involved.  Author 

N76-32073  Advliory  Oroup  lot  Aarpipaca  Retaarch  and 
Davalopmant,  Pant  IFranoa). 

LANDINO  QUIDANOI  BV6TIMB 

Prank  B.  Brady  In  ll$  A Snrvay  cl  Modern  Air  Traffic  Control. 
Vol.  2 Jul.  1875  p 485-567  refa  IFor  avallablllly  aaa  N75-320e5 
23-04) 

Tha  evolution  of  alroialt  landing  guidence  tachnology  la 
reviewed,  Irom  rudimentary  nondlrectlonal  beauona  and  markera 
in  the  1B20'a  through  tha  development  and  Inatallatlon  of  tha 
current  atiiidard  Inatrument  landing  lyitem  (ILS)  and  tha 
mlurowava  landing  ayalemi  IMLUl  propoied  lor  future  world 
•tandardliatlon.  The  malar  mlleatonei  In  landing  guidance  lyitem 
dovelopment  ara  depicted.  Daelgn  uonilderatlona  lor  MLS  ire 
diecuieed  in  detail  Author 

N7B-3ie74  Mitre  Coip.,  Atlantia  City.  N.J. 

DIGITAL  RADAR  DATA  PROCIBBING  POR  INROUTB  AIR 
TRAPPIC  CONTROL 

John  A.  Varela  In  AOARD  A Survay  ol  Modarn  Air  Traffic 
Control,  Vol.  2 Jul  1876  p 663-571  refa  IFor  availability  aee 
N76-3206e  23-041 

Digital  radar  data  ptoceiaing  IRDPI  In  cpotatlon  In  twenty 
air  route  traffic  contiol  cantata  lARTCCal  In  lha  conllguoua  itatei 
era  dlacuaiad.  The  ayaltm  waa  ciltnalvaly  leatad,  Ita  parlonnanoa 
maaauicd,  and  atandaida  aalcbllihed  Int  ayatem  perfotmtnea 
The  functlona  ol  primary  end  aaaondary  aurvellinnue  radar  target 
detection,  end  tha  pioctatlng  of  target  dele  In  lha  central  oompuier 
at  the  ARTCC  are  deacribad.  The  laltit  Ineludea  filtering  the 
data,  oonveralon  to  common  conrdlnetei,  correlation  with 
automatic  traoka,  track  amoothing  and  pridlction  in  lavtral  modaa. 
and  meaauramtnt  of  data  quality  In  rail  time.  Date  on  meaiured 
eyilem  perfoinianaa  ere  given,  end  i ihort  deicrlptlon  ol  current 
effoila  to  Improve  ayatam  ptilormtnoe  la  Included  Author 

N7S-I3076  Eurocontrol  Aginoy.  Bruaaala  IBalglum) 

OISPLAV  TICHNIQUIl  POR  AIR  TRAPPIC  CONTROL 

SVSTIMB 

Richard  Janyna  In  AOARD  A Survey  of  Modern  Air  Traffic 
Control,  Vol.  2 Jul.  1976  p 677-604  rale  IFor  evalleblllly  tee 
N76-S20e6  23-041 

The  cathode  ray  tube  It  dlicuiiad  which  fulfilla  requirimenia 
for  dynamic  data  diaplayi  In  air  triKIc  control  lyttami.  The  btalo 
prlnolplaa  ol  tha  cathode  ray  tuba  ere  deanribed  together  with 
loma  leoent  devalopmantt  whioh  help  to  keep  it  in  the  lorelront 
of  diapley  teohnology  Advanoed  teohniquai  which  emerged 
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horn  ttMtich  WMl  dcvtlopmtnt  laboratoilM  oHti  •dvii^tigai  not 
lound  with  lh«  utlH»d*  icy  tub*.  Th«  mott  promlting  ol  ihM* 
taohniquw,  which  may  find  applloationa  in  air  traffic  control 
tyatama,  ara  diuuaaad  tootthai  with  thalr  oharactorlatlca  and 
Mlatlvt  marlta.  Author 


N7S-M07t  Eurocontrol  Agancy.  Bruiaala  IBalglunil. 

UN  07  C0M7UTIII  IN  Atit  TIIA77IC  CONTROL 
•.  Klntattar.  0.  Maignan.  and  V.  Vachiary  In  AQARD  A Sutvay 
of  Modern  Air  Traffic  Control,  Vol  2 Jul.  I97B  p 009-636 
rofa  IFor  availability  taa  N;S<32066  23-041 

Tlia  charaotariatlci  anrl  appllcatlona  of  computara  in  ali  traffic 
control,  ara  diacuaaad,  maln'y  baiad  on  aaparlanca  In  tha  upper 
•frapaot.  After  a abort  aummary  of  tha  diffarent  applicallont. 
Ate  gaivaial  charaotarlatloa  ol  hardware  and  aoftwara  atuhitacture 
•M  dtaaiiaiad.  Thia  Includea  a deaorlpllon  of  multlprocetaor  and 

multloompuiar  ayaiama  with  thalr  apeclllo  ATC  oriented  parlpher- 
ala,  raal-tlma  operating  ayaiama,  programming  laohnlquaa,  data 
baaa,  and  rallablllly  aiprteta  and  tha  aaauclalad  problama  ol 
recovery  managamant.  Tha  prlnclplaa  of  data  tranamlaalon  In  alt 
traffic  control  ayaiama  ara  Included.  Radar  data  proceaalng  dealt 
mainly  with  mono-  and  multi-radar  tracking  atpacii.  A aummary 
of  tha  different  funetlona  la  given  which  can  prttantly  be  provided 
by  a night  data  piocaulng  ayntam.  Author 


N7B-12077  Mataartchmlll-Boalkow-Blohm  Q.m.bH , Ottobruiin 
IWaat  Qaimanyl, 

aiNINAL  ANECTB  OF  DATA  FLOW 
Horat  A,  Neumann  In  AQARD  A Burvay  of  Modern  Air  Traffic 
Control,  Vol.  2 Jul.  tB7B  p B39-64B  raft  (For  availability  tee 
N7B-320BB  23-04) 

Regarding  oomplaa  tyatama  cuoh  at  air  traffic  control,  data 
aoqulaltlon  and  data  piocatting  are  performed  through  cooperation 
of  man  with  machine.  Indlapantabla  dialog  utually  It  accompllahad 
by  output  of  machlna't  ratultt  via  talalypet.  Ilneprlntera,  piottara, 
or  lumlnout  data  dlaplaya  and  by  Input  of  man't  acqulrad  data, 
reaulta,  and  decltlont  via  funutlonal  kayt,  kayboardt.  and  touch 
dlaplaya.  A block  diagram  of  data  flow  In  air  traffic  control  It 
prarrantad.  Manual  data  Input  la  combined  with  data  aoqulaltlon: 
data  output  la  dlffarantlatad  with  raapaol  to  the  receiver  (pilot 
and  oonlioller),  The  diagram,  at  teen  from  a ganaral  point  of 
view,  lapreaanlt  Implicitly  all  poatibla  concepit  ol  air  iralllo 
control  atMuted  on-ground.  Including  even  tha  concept  el  manual 
control,  which  laavaa  tima-contuming  laaka  of  data  aoqulaltlon 
and  prapiocettlng  at  wall  aa  all  oruclal  taaka  ol  Intrlnalc  data 
procaaalng  to  controllara.  Author 

N7I-3207B  Maatartchmllt-Boalkow-Blahm  <3  m.b.H..  Ottobrunn 
(Wnt  Qarmanyl. 

•OMI  TRINOB  IN  HARDWARI  OONCIFTB  FOR  ATO 
COMFUTIR 

Wolfgang  Nittnar  In  AQARD  A Bunray  ol  Modern  Air  Traffic 
Control,  Vol.  2 Jul.  I97B  p 649-066  rofa  IFor  availability  tee 
N76-32Q6e  23-04) 

Four  main  raqulramtntt  ara  dlaouatad  (or  hardware- 
atructuraa  raaiiltlng  from  appllcatlona  auch  at  radar  data  tracking, 
oonlllct  detaotlcn  and  raaulutlon.  long-tarm  flight  plan  coordination 
and  flow  control,  flight  prograta  ad|uatmant,  recording,  and 
atatlatlca  application  programt:  reliability  and  aafaty.  atoraga 
capacity  and  procaaalng  power,  time  behavior,  and  hardwara- 
aaftwara-lntagrtllon  and  aoftwara  related  (atturat.  Tachnologlea 
and  Important  (aaturat  ol  computai  atructuraa  ara  outlined. 

Author 


N7B-3207B  Federal  Aviation  Admlnlatratlon,  Waahlngton,  D.C 
Atronautlcal  Satalllta  Oiv. 

THl  BATILLITI  AB  AN  AID  TO  AIR  TRAFFIC  CONTROL 
Keith  D.  McDonald  In  AQARD  A Sunray  ol  Modem  Alt  Traffic 
Control,  Vol.  2 Jul.  1976  p 661-697  rafa  (For  avallabillly  aea 
N7B-3206e  23-04) 

Tha  capabDItlae  and  potential  ara  diacuaaad  of  aaielMa- 
baaad  ayaiama  fur  navigation  and  air  traffic  control  (ATC).  Tha 
utility  ol  aaialllta  eytfamt  waa  axtandad  from  oommunlcatlona, 
aurfaca  navigation,  and  gaorfatic  appllcatlona  Inlc  air  and  apace, 
and  to  other  funotloeal  araaa  luch  at  poaltlon  turvalllance  lor 
air  traffic  control,  p/aolaa  time  and  time  ttanalar,  International 
maritime  and  aaronautical  poaltlon  location  and  reporting  laivloaa, 
and  collision  avoidance.  A aummary  la  pratantad  ol  tha  baiic 
ptinciplat  upon  which  tha  aatalllta  ayttama  oparala.  along  with 
an  Indication  ol  lhair  advantagaa  and  poiantlal.  a brief  review 


ol  the  hlitoiical  devalopmcnia,  and  a daaotiptton  cl  tha  lyatam 
conoapts  and  charaoiarlitlot  of  aalactad  lalelllta-baiad  ATC 
ayilamc  Author 

N7B-320M  Eurocontrol  Agancy,  Bruisala  IBalgiuml. 
EUROCONTROL  DATA  FROCEBSINU  BYSTIMB 
B Kliataltar,  0.  Maignan,  and  V Vachiary  In  AQARD  A Survey 
of  Modern  Air  Traffic  Control.  Vol  2 Jul.  1976  p 703-724 
(For  availability  sea  N7B-3206B  23-041 

Thi  air  traffic  control  data  piooasilng  tyatami  MADAP  and 
KARLOAP.  ara  daiigntd  lot  oombintd  flight  data  and  radar  data 
ptoettting  A daacriptlon  la  given  ol  the  functions  snd  hitdwirs 
and  tohwara  ilruotura  ol  tha  lyitami  with  spaoial  conildaratlon 

to  rallabllity,  programming,  and  implementation  oaptcla.  Tha  radar 
data  procaaeing  ayatam  8HANDAP  la  alao  daaoribad.  Author 

N7B-S3N1  Rljkaluohtvaartdlenai,  Tha  Hagua  (Nathartandal. 
THI  NITHIRUNDI  ATC  AUTOMATION  FROORAM 
J.  8.  Bmlt  In  AQARD  A Survay  ol  Modern  Air  Traffic  Control, 
Vol  2 Jul.  197B  p 727-734  IFor  availability  aaa  N76-320B6 
23-041 

A hlatotlcal  aummaiy  is  (iratentad  of  air  traffic  control  radar 
data  prMaatlng  ayaiama  In  uta  in  tha  Nalhatlandi.  Operational 
chetactarlitloa  and  apaolflcailoni  ate  Included.  M.J.B. 

N7I-33M3  Mitre  Corp.,  Mclean,  Va. 

OVERVIEW  OF  Ul  AIR  TRAFFIC  CONTROL  IVBTIM 
Howard  J.  KItthnar  In  AQARD  A Sunrey  ol  Modern  Air  Traffic 
Control,  Vol.  2 Jul,  1B7B  p 737-744  roll  IFor  ivallabHlty  aaa 
N7B-320S8  23-04) 

A brief  ovarvlaw  la  pratantad  ol  tha  tachnlcal  faaturat  of 
the  lyitimt  uied  In  U.8.  air  traffic  control  cantara.  Emphatli  li 
placMf  on  tha  ractntly  modarnliad  an  route  and  Itrmlntl  control 
ayitami,  Author 


N78'231B1|  Adviaory  Uruui)  for  Anrosiiaua  Haaaatch  ond 
Davalopmani.  ffarla  (Franisi 

PLANS  AND  DIVILOPMCNT8  FOR  AIR  TRAFFIC  BVB- 
TIMS 

A Benull,  ad.  and  D.  R.  Israal,  ad  Feb.  1979  662  p toft 
Coni,  held  at  Cambrldgu,  Mbhs..  20-23  May  1B7S 
(AOARD-CP  188)  Avail;  NTIS  HC  S13.60 

Tauhnologloal  foracasllng  and  aptomatiiin  ol  air  Itafllc  cuntrul 
syiltma  pro  da'siirlliad.  For  individual  tlda»,  sue  N76-2.3tB2 
through  N7e-23229. 

N7e-231B2  Roycl  Aircraft  Eslsbllshinant.  Bedlpid  (England) 

BTUDIE8  OF  AUTONIATIC  NAVIGATION  BVSTEMB  TO 
IMPROVE  UTI).IZATION  OF  CONTROLLED  AIRSPACE 

K Walling  and  R.  C Rawlings  In  AQARD  Plans  and  Davolop 
lor  Alt  Ttslllo  Systems  Fsb  1978  16  p ruts  (For  svallablllty 
Sts  N7e-23191  14-04) 

It  Is  shown  that  Ihn  usa  ol  linprovad  navigation  In  controlled 
Blrtpaco  In  the  luluis  could  produce  uaaful  savlngi  In  time  and 
rnonty  within  a short  lima.  Thit  conclusion  It  haand  on  the 
optimum  use  ol  VOR/DME  and  will  rnly,  from  the  start,  on 
allowing  reduced  lalaral  and  longitudinal  aaparatlorii  by  the 
ptovltlon  ol  Bocuraia  statlsilcally  pradlctabla  parlormancai.  Curtain 
an-routa  applications  are  poatibla  which  provide  tha  maana  ol 
astasting.  at  an  early  ataga.  the  allactlvanass  ol  the  Improved 
ayitimi  and  which  provide  tha  meant  ol  atsatting.  at  an  early 
ataga,  tha  aNacllvanata  ol  the  Improvtd  systtma  and  which  allow 
tha  development  ol  mote  ambltloua  ayttama  (or  tha  bp-,/  TMAi 
In  tha  liilura.  Author 

N7B-231t3  Eooia  Nationals  Suparleiira  da  I'Aaronnutlqua, 
Trtulouic  (Franoel. 

FOUH-D  NAVIGATION  IN  TERMINAL  ZONES:  AN 
AUTOMATIC  CONTROL  FHORLEM 

Maro  J Palegrin  In  AQARD  Plana  and  Develop,  lot  Alt  Traffic 
Syttama  Fab.  1876  26  p rats  In  ENGLISH  and  FRENCH 

(For  availability  aaa  N7e-23191  14-041 

It  Is  ahown  that,  il  a velocity  profile  la  Impotad  u[ion  tha 
plana  and  t;ontroMad  along  a aalactad  approsoh  path,  It  la  poatibla 
to  limit  tha  deviation  (rom  tha  computed  arrival  time  of  the 
plana  at  tha  ILS  entry  gate.  Two  simulation  programa,  a last 
time  nna  and  one  in  reel  time,  determ'ne  and  control  the  optimum 
4-0  traiectory  Th«  drat  tanullt  ahow  that  tha  accuracy  ol  the 
simulation  naad  not  be  vary  great:  thus,  tha  extra  computing 
ground  capacity  la  laitly  limited  II  can  alto  bt  shown  that  an 
acourita  daacant  tralactory  In  no  proUam  lot  an  aircraft  equipped 
with  an  automatic  throttia  command.  Moraovar.  a haad-up  diaplav 
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(hit  givn  Ih*  optimum  olopt  mglt  illowi  i vary  accuiato 
control  of  lha  plana  along  Iti  longitudinal  axli.  Author 


N7(-2S1M  Boaing  Comrnarclal  AIrplana  Co  . Saattla.  Waah. 
•TDATIOIC  CONTROL  07  TERMINAL  AREA  TRAFFIC 
Ralph  L Erwin,  Jr  In  AOARO  Plana  and  Davalop.  for  Air 
Traffic  Svilami  Fab  1B76  13  p rala  If'or  availability  aaa 

N7e'23191  14-041 

An  advanuad  inathod  ol  controlling  an  trafllo  In  high  danalty 
tarmlnal  araaa  la  raportad  In  thia  concapt  tha  air  iralflo  control 
ayatam  dallnet  lour  dlmanalonal  tracka  lor  all  arrivala  that  will 
darandomita  and  tpaca  tha  trafllo  lor  landing  on  lha  runway 
Tha  aircraft  uaa  lour  diinanalonal  navigation  and  guldanca 
aqulpmant  to  lly  tha  aaalgnad  patha.  Tha  advantagaa  that  raauli 
from  a atralaglo  control  ayatam  ualng  alrborna  four  dlmanalonal 
navigation  and  guldanca  aqulpmant  ara  praaantad;  lha  raaulting 
banallta  ol  Inoraaaad  capacity  and  raducad  fuel  eonaumptlon  ara 
dlaouaaad.  Tlia  logic  uaad  by  lha  air  trafllo  oontrol  authoilly  to 
atralagically  control  arrivala  la  daacribad.  ThIa  logic  dalarminaa 
tha  aaquanca  lor  handling  tha  alicralt,  aatabllahaa  lha  tima 
aohadula  for  uaa  ol  tha  runway  by  aach  flight,  and  caloulataa 
tha  lour  dlmanalonal  path  to  ba  aaalgnad  to  aach  aircraft, 
racogniring  tha  aaroparformanoa  capabllltlae  of  tha  individual 
flight.  Tha  pailoimanoa  ol  tha  algorithm  la  damonatratad  by  tha 
raiulla  ol  a fact  tima  aimulatlon  cl  atrataglc  control  at  appllad 
to  arriving  iralflc  lor  Loa  Anpaiaa  Intarnaiional  ILAXI  AIrpon. 

Author 

N7('231ll  Maaaaraohmltt-Boalkow-Blahm  O.m.b.H.,  Otiobrunn 
IWoat  Qarmanyl. 

ATC  CONCEPTS  WITH  RXTINSIVS  UTILI2ATI0N  OF 
AUTOMATIC  DATA  PROCISSINO 

Herat  Nawmann  /n  AQARO  Plana  and  Oavalop.  lor  Air  Traffic 
Syalama  Fab.  1976  9 p (For  availability  aaa  N7a-2319t  t4-04l 

Altarnallva  conoapta  of  alaclronlo  data  ptocaaaing  aupportad 
ATC  ara  outllnad  and  tachnioal  and  procadural  problama  ara 
apaclllad  In  aach  uaaa.  Ernphaali  la  on  ooncalvabla  planning 
funcllona  and  logical  ralatlona  with  air  traffic  control  funotlona 
loading  to  laml-automatlo  air  traffic  oontrol.  Thara  ara  two  main 
affacta  of  luch  an  ATC  concapt  utllliing  automatic  data  procaaalng 
aatanalvaly:  1 1 1 axpadlllon  ol  tha  air  traffic  flow  and  raductlon 
of  lha  load  of  both  tha  planning  and  tha  radar  controllar.  bacauaa 
automatic  flltarlng  of  conlllcla  will  ba  aohlavad;  and  12)  optimum 
balancing  ol  tha  load,  bacauaa  automatic  allocation  of  lllghia  to 
controllara  will  parmll  mora  oonllnuoua  control  and  guidance 
within  loint  control  aactuia.  Author 


N7t'231l9  Aaronaullcal  Syatama  DIv..  Wrlght-Patlaraon  AFB, 
Ohio. 

OMIQAl  A SYSTEM  WHOSE  TIMS  HAS  COME 

John  F.  Baraii  and  John  E.  Boiti.  Sr.  lAnalytIc  Sclanoaa  Corp.. 

Raading,  Maaa.l  In  AQARD  Plana  and  Davalop.  for  Alt  Trafflo 

Syatama  Fab  197(1  10  p rofa  IFor  availability  aaa  N7S-23IS1 

14-041 

The  Unllad  Stataa  Air  Faroe  program  to  equip  approalmataly 
700  cirlin  aircraft  with  Omega  navigation  aqulpmant  It  daacribad. 
Tha  program  alructura  amphaaliai  obtaining  low  coat  automatic 
aqulpmant  aatlalylnu  onrouta  air  navlgallcn  purlormanca  laqulra- 
manla.  Raquirad  aqulpmant  charoctarlatlca  ara  Identified  and  tha 
atructura  of  the  aqulpmant  acqulaitlcn  program  la  outlined.  Several 
important  Omega  technology  laauaa  era  diauuiaad  from  a uaar'a 
paripactlva.  Tha  paper  concludaa  with  a lumrnary  of  tha  raaulta 
of  an  Air  Force  flight  tact  program  daiignad  to  evaluate  tha 
Important  tachnology  option  now  available  In  Omega  navigation 
aqulpmant.  Author 

N7S-231S7  Plaaeay  Nadar  Ltd  Havant  {England) 

A SURVEY  OF  FR)MARV  RADARS  FOR  AIR  TRAFFIC 
SYSTEMS 

K Mllna  In  AQARD  Plana  and  Davalop  for  Air  Trafflo  Syatama 
Feb.  1976  10  p rafa  {For  availability  lat  N76-23t91  14-04) 
Application  araaa  lor  primary  radari  In  air  trafllo  ayitama 
ate  ravlawad  Problama  facing  tha  daaignare  cl  auch  radara  era 
outllnad  Mlnlmltatlon  of  ground  cluttar.  precipitation  clutter  and 
angla  aohoae  figure  high  on  tha  Hat  of  daaldarate.  oomblnod 
with  the  naade  lot  adequate  data  rate  and  high  aqulpmant 
rallabillty  Approanhai  to  tha  aolullona  ol  thaaa  problama  are 
surveyed  and  artimplas  givan  ol  currant  practice.  Future  trends 
In  primary  radati  ara  dlscuiaad  In  tha  light  of  recant  advances 
In  automation  and  In  algnal  prooaaslng  tachniquai.  Improva- 
manta  In  tha  Immadiate  future  are  likely  to  ba  evolutionary  In 
naiuta.  slmod  at  making  lha  parlotmanoa  of  today's  radars 
compatible  with  more  automated  control  ayitama.  Author 


N76-231SS  Fadaril  Aviation  Agency.  Washington,  D C.  Syatama 
Research  and  DavalopmanI  Service. 

ATCRSB  IMPROVEMENT  RROORAM 

Miitin  Natchlpolsky  In  AOAHO  Plana  and  Davalop.  lor  Ait 
rrifllc  Syitams  Fab.  1976  10  p (For  ivailtblllty  aaa  N7fl'231B1 
14-04) 

IARO-241) 

Tha  Alt  Traffic  Control  Radar  Beacon  Syatam  IATCRB8) 
srrparlencaa  a nuinbor  ol  problama  auch  aa  lalao.  broken,  fading, 
mined  and  gaiblsd  targets.  Although  many  factors  contribute 
to  tha  degradation  ol  ATCRBS  parformanca.  moat  problama  can 
be  atiributad  to  poor  Intarrogator/rocalvar  antannai,  the  difllcully 
of  Interrogator  managemant,  Inadaquata  reply  target  detection 
and  procaaalng  criteria  or  alrborna  tranapondar  (larformanca  A 
tna|ot  davalupmant  allort  has  bean  dliactad  at  imptnvad 
Inisrtogsior  antanns  daalgna  bacauaa  tha  praaent  FAA  ATCRBS 
antenna  la  responalbla  (or  many  of  lha  ayatam  problama.  Planned 
davalopmant  efforts  for  Improved  ATCRBS  reply  ptooaaalng  and 
target  dataotlan  are  baaed  on  ulllliation  of  tha  Improved  inlannt 
parformanca  and  sum  diffatanca  pattern  capability  tor  monopulso 
procaaalng.  Author 


N7E*2I1SS  Royal  Radar  EsttbUshmant,  Malvarn  (England). 

ADSSL/DASSi  A SBUCTIVI  ADDRESS  SiCONDARV 
SURVEILLANCE  RADAR 

R.  C Bowel,  F.  R.  Oroullhal  (Lincoln  Lab.,  MIT,  Laxington),  H. 
C.  Wsisi  (Lincoln  Lab.,  MIT,  laxington),  and  M.  C.  Stavans 
(Coasor  Elaotronlos  Ltd.,  Harlow,  Engl.)  In  AQARD  Plana  and 
Dsyalop.  lot  Air  Traffic  Syatama  Fab.  1976  13  p refs  Sponaortd 
In  part  by  FAA  (For  availability  aaa  N7B-23191  14,041 

ADSEL/DABB  lAddiass  Salaotlon/Dlsaiata  Addroas  Beacon 
Syiltml  Is  a selaotlvaly  addraasod  socondaiy  radar  syatam  which 
Is  an  extanslon  ol  prisant  day  ATCRBS/8BR.  Tha  syitem  provldaa 
lha  usual  sunralllanca  data,  Idantlty.  hslghl  and  position  and  in 
addition  a data  link  communication  (sDlllty  is  avallabla  on  both 
lha  ground  to  air  and  air  to  ground  ohannala.  Tha  ayatam  la 
antlraly  compatibis  with  praaent  day  ATCRBS/ BBR  and 
Introduction  can  taka  place  ovtr  an  axtandad  parlod.  A modlEad 
tranapondar  la  raquirad  In  tha  alrorafi  which  oparatai  on  both 
normal  ATCRBS/SBR  and  ADSEL/DASE.  Tha  naw  ground 
alallons  can  provide  aunralllanoa  of  alroraft  liltod  with  axiating 
ATCRBS/SBR  transpondais  as  wall  as  handling  those  with 
ailaotlva  address  ttanspondars  on  board.  An  ovatsll  doacripllon 
ul  tha  ayatam  la  given  logathar  with  details  ol  tho  moasaga 
lormtis  and  modultllon  ischnlquas  adoptod.  Aullior 


N7I-2320O  Elattronlca  SR.L,  Roma  lltsly). 

LEA  MICROWAVE  APPROACH  AND  LANDINO  SYSTEM 

Robarto  NIcoll  In  AQARO  Plans  and  Davalop.  lor  Air  Trafllo 
Syatama  Fab.  1B7B  E p IFor  avallahllllv  aaa  N7B-231B1  14-(M| 
Tha  syatam  ops'slaa  In  time  sharing  for  tarmlnal  area 
navigation  and  landing  oi  runway  taxiing  aids.  In  addition  to 
tha  over  100  aircrafts  that  tha  ayatam  Is  oapabla  of  asilating  In 
tha  landing  phase.  It  can  provide  TMA  navigation  aid  to  aavaral 
hundrtdi  alrursfls  Insidt  a 30  n.m.  radius  aria.  Tha  ayatam 
ulllltai  a aimpla  airborne  aqulpmant,  while  lha  ground  oquipmanl 
can  ba  Implamintad  at  varloua  dagraat  of  lophlilloallon,  according 
to  tha  airport  alia  and  trafflo.  Aircraft  poaltlon  data  and 
Idantlllcitlon  ara  slmultinanualy  avallabla  onboard  and  on  tha 
ground  lo  (hat  FMA  and  ATC  ara  simpllllad.  On  tha  ground, 
ATC  parionnol  hava  avallabla  data  ol  all  alicraft  In  TMA.  landing 
or  taxiing  In  tha  runwiyt,  complata  with  lha  aircraft  Indantllioatlon 
codas.  The  pilot  hai  avallabla  onboard--  on  alandatd  cockpit 
Inatrurnanta  -lha  accurate  position  data  ol  lha  aircraft  In  rslallon 
10  the  alibort  for  TMA  and  to  tunway  lor  landing.  Tha  ATC 
oporator  who  monilori  tha  aircraft  siluallon  cm  a icapa  ghrai 
gtound-lo-Blr  Inatrucllona  lot  TMA  to  lha  pUols  and  amarganoy 
cominunioatlons  (or  landing.  Author 

N7e-23201  Naval  Elsotronlc  Syatama  Command.  Washington, 
DC. 

F4ATCALS:  EXPANSION  OF  CAPACITY  POS 

EXPEDITIONARY  AIRPIELOS 

Richard  H.  Will  (Marins  Coipt , Washington,  D.  C.)  In  AQARD 
Plana  and  Davalop.  lor  Air  Ttalllc  Syiloma  Fab  1976  IE  p 
IFor  svalliblllly  ssa  N76-2319t  14,041 

Tha  Marina  Air  Trafflo  (Antral  and  Landing  Syatam 
IMATCALS)  It  being  Implamanlad  to  upgrade  and  automata  lha 
ATC  and  all  weather  landing  control  ospabllltlot  ol  Marlin  Air 
Titlllc  Control  Unlla  (MATCU).  Tha  overall  role  ol  Marina  Corps 
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uviation  i>  teviawad,  and  tho  cruuial  rola  and  oparational  lunotiona 
ol  Ihn  MATCU  aa  a supporting  alemani  ara  daicilbad  An  ovarvlaw 
It  pinaonlod  u(  lha  MATCALS  Implamanlation  progiani.  tha  ayalam 
09  a wholu.  and  tha  advanr.ad  copabiliilaa  which  MATCALS  will 
piovido  Spodlic  functional  capabililiai  lor  air  tralllc  mariagamtnt 
and  coniiol  ora  indicatad.  and  lha  tachnical  appioaah  toward 
iinplamonllng  Ihaaa  liinutlona  li  daaoflbad  Tha  MATCALS  landing 
conirol  capabllltlai  and  (uniiliona  ara  than  daauribad.  with 
omphaait  on  lha  oparational  advantagaa  raaliiad  with  an 
aiitoiTialod  ground  daiivad  lyitam  FInallv.  lha  impact  of 
MATCALS  uii  uvuinll  Manna  aviation  alfactivanaii  la  aummoriiad 
This  Kuinmaiy  amphatiraa  tha  quanhiaiiva  faoloia  by  which 
MATCALS  will  inciaaaa  lha  inaoiinuni  lalt  of  air  lirapowai  dalivaty 
tiwuugh  inciaanad  liallic  handling  capacity  at  aipaditlonary 
aiifialilii  Author 


N7S-23202  Mitia  Coip..  MoLaan,  Va. 

AOVANCiD  ATC  AUTOMATIONi  THI  ROLI  OF  THI 
HUMAN  IN  A FULLV  AUTOMATID  •VITIM 

RIohatd  A.  Ruchar  /n  AQARO  Plana  and  Oavalop.  lor  Ait 
Traffic  Syatama  Fab  IB76  10  p rafi  IFor  luoilabllitv  laa 
N7a'23tS1  14-041 

An  ovatyiaw  la  praaanftd  of  ona  approach  to  formulating 
and  avaluatlng  an  aaparimanlal  modal  which  aulamalai  rdulltw 
an  loula  laclor  traffic  con  rol.  Saalo  daiign  concapli  ara  IdantlfM. 
and  lha  aulomalad  conirol  taaka  porformad  by  the  From  Royal 
aaclor  mudol,  a digital  coinputar  aimulallcn.  ara  dIaouBiad.  Tha 
papui  than  locuiaa  on  lha  anilcipaiad  tolai  and  taaponilblllllaa 
ul  lha  lournaymari  air  tralllc  conlrollar  m luch  an  anvironmant 
iind  how  an  roula  aaclor  poalllon  daaigna  may  lutihar  avalva  aa 
a iciult  Tha  purpoaa  la  to  aaplora  aoma  long  tanga  Impllcatlona 
mid  polanliali  from  tha  patipactlva  of  tha  air  traffic  conttollar 

Author 

N7I'23201  Royal  Air  Furca.  Farnbotough  (England)  Inal,  ol 
Aviation  Madloina. 

THI  PROVIIION  AND  UOI  OP  iNPORMATION  ON  AIR 
TNAFPIC  CONTROL  OIIPLAVI 

V David  Hopkin  hi  AQARD  Plana  and  Oavalup.  lor  Alt  Tralle 

Syilama  Fab  1876  12  p tala  IFor  avallablllly  aau  N7e'23t6l 
(4-041 

Savatal  kindt  of  mlimatoh  can  occur  at  Ifia  man  machina 
imarlica  in  air  traPIc  uontiol  •yilattia  Ona.  oflan  avttlookail. 
conoaini  lha  provlilon  ul  cartaln  aaaanllal  Iniormaiiuii  In  a form 
which  la  unuiabla  Tha  tradlllonal  rtllanca  on  lha  miin'a  atiangllis 
ol  adaptabllllv  and  fitxiblllly  in  oidtr  to  match  man  und  niachinu 
in  iht  ayattm  la  ihwaitad  If  ha  cannot  uaa  tha  inlormotlvn 
prtianlad  Id  Him.  Chtngai  fiom  qualllaliva  lo  quunlllativa 
Inlormallon.  Incomplata  automation,  and  lha  apparanl  rataiition 
of  daolalon  making  tolaa  which  in  fact  hava  baan  gtcallv  moitiflad. 
all  poll  probltmi  of  tnaurlng  Ihit  lha  diaplayail  inloimution 
hai  baan  adaplad  auccaaafully  Aulhoi 

N7I-2SS04  Stanford  Rtaaaich  Inal..  Manlu  Park  Calil 
Tranipottailan  Englntatlng  and  Conirol  Qroup 

AUTOMATION  OF  LOCAL  FLOW  CONTROL  AND 
METERING  OPERATION!  IN  THE  ENROUTE/TRANIIBTION 
ENVIRONMENT 

Robait  S Ratnar  In  AQARO  Plana  and  Oavalop  loi  An  Tiallic 
Syatama  Fab  (976  7 p (Fur  avnilabllily  lao  N76'23(91  14-04) 
Local  flow  uoniiijl  piooadurai  ait  daicilbad  ihut  aia  uiumI 
whan  a atcioi  of  tha  anioult/lianiltlon  alripuiia  bacumea 
aalurtlad.  In  tarma  of  tha  woikload  or  control  capacity  ol  tlw 
laclor  control  taam.  Tha  procadurai  aia  ganirilly  IrnplartiHnlod 
according  to  praipaclflad  plana,  and  taka  Ihc  form  of  tiitrluiiotii 
on  lha  parmliilbla  In-trall  Intar-aircralt  itpiratlon  lot  Iraflic  flowa 
upilraam  of  tha  Impactad  lactor.  Tha  daairablHIy  of  enhancing 
Ihia  piociii  ol  local  flow  conirol  la  dlicuiatd  A conuipt,  larmad 
planning  control,  lor  anhancing  local  How  control  opatatlona 
through  automation,  la  daacribad.  Tha  iioncapt  la  baasd  on 
pradiotldn  of  proapactiva  traffic  lavala  on  routaa  and  in  aactora 
within  an  air  louti  traffic  conirol  cantai.  unlng  the  on-llna  iratllc 
data  bail  of  lha  NAS  Enrouta  Staga  A lyitam  Approprlata 
flow  conirol  raitrlotlona,  ara  Inatllutad  whanavar  oontrol  workload 
In  I aaclor  aacaada  a itondard  laval.  Author 


N7t-a320a  Royal  Air  Forca.  Firnborough  (England). 
Malhamatici  Dapt. 

THE  OPTIMISATION  OF  TRAFFIC  FLOW  AROUND  A 
NETWORK 


V.  W.  Altwooll  In  AQARO  Flina  and  Oavalop  lor  Air  Traffic 
Syatami  Fab  1876  6 p (For  avallablllly  iia  N7e-23 191  14.041 
Tha  uaa  of  flow  control  li  conaldarad  lor  Hr  roulti  aubiacl 
to  taluratlon  Altaratloni  to  imondad  flight  timaa  at  tha  planning 
•tiga  ptnaiKt  lha  oparatoi.  but  lo  do  tha  dalayi  horn  congnsiion 
which  ocoui  It  luch  altaiatlora  aia  not  mida  Hanca  thiia  it  an 
optimum  bilanoa  which  can  ba  aapiaaiod  aa  a planning  tiigal 
flow  rata  on  a givan  roula.  For  a naiwork  of  roulat  lubjact  to 
conitriintt.  ilmilat  coniidarallona  laid  to  an  optinuim  plannad 
ditirlbiillon  ol  traffic  flow  around  lha  ayttam.  Tho  atiaaament 
ol  thii  uplimum  can  bacoma  complat  and  ii  bati  handlad  by 
computar  opiimliatiun  lachniguaa.  Tha  uia  ol  lucb  tachnlquat 
may  bacoma  inavlloblo  whan  lha  incraailng  uurnploiiily  ol  toufii 
lyatami  and  conilrainti  makai  it  impraolicabla  lot  tha  unaided 
human  brain  to  approach  an  optimum  traffic  dittribulion  Oiii 
■ludy  II  illuitiatad  by  axamplai  of  iialfic  condiiiunt  at  lha 
England/Fianca  boundary  Author 


R7S-332M  Eurocontrol  Aginoy.  Bruaiali  IBalgluml. 

THI  INTROOUCriON  OF  ACCURATE  AIRCRAFT 
TNAJECTORV  PRIDICTIONB  IN  AIR  TRAFFIC  CONTROL 
A.  Banolt,  J.  Stony,  and  S Swlirilra  In  AGARD  Plana  and 
Oavalop.  foi  Air  Traffic  Syitamc  Fab.  1876  26  p rifa  (For 
availability  ua  N7B-23(8I  14.04) 

A lamDy  of  mathodi  la  propoaod  for  piadicting  tha  Irajactury 
ol  an  ilronft  of  which  a llmllid  put  hlitory  li  known  from 
tirfar  obaaryitloni  at  lha  lima  lha  pradlctlon  ii  produced  aa 
wall  ai  tha  Inlantloni  avtilabla  from  flight  plan  data.  Tha  approach 
II  partlculatly  daaignad  lo  aocommodaia  climbing  and  daicanding 
traffic  and.  In  coniaquanca.  tha  papar  ooncanlratat  on  tha  vaitloal 
componirit  ol  tha'tri|acloiy  pndictlon  Aulhoi 

N7a-23307  Royal  Radar  Eiiabllihmaril,  Malvarn  (Englanil) 

INTIRACTIVE  CONFLICT  RItOLUTION  IN  AIR  TRAFFIC 
OONTROL 

fl.  Q.  Ball,  R B.  Uoyd.  and  Q Ord  In  AQARD  Plana  and 
Dawolop  lor  Air  Traflfic  Syatama  Fab  1976  14  p rail  (For 

avallablllly  laa  N7e-23(0(  14-04) 

Aliuralt  ul  tha  major  oparatort  ara  bocomlng  mora  and  mora 
oapabli  of  flying  lii|aotoilaa  wall  dafintd  In  apaoa  and  lima. 
Suiih  Inlaototlai  olfai  dlitinul  advaniigai  lo  opatatori  and  could 
alto  bllai  advantagaa  to  oonitollaii  lor  planning  oonllict  Iria 
iituatloiia  In  lha  laclloal  phaia  ol  control.  Howavar.  In  otdar  to 
uaa  them.  II  li  nacaiiiry  lot  oonirollaii  lo  ba  iMf  lo  vlaualli* 
tha  inlaotoilii  lurlhat  Into  tha  futuri,  and  In  grattat  datill, 
(han  thiy  can  at  praiiant  A tichniqua  la  pullmad  lor  Improving 
Ilia  oontrullii'i  vlaualltdflon  ability  by  uaing  cemputor  iiiiatanca 
to  piovida  a piadlDllva  dliplay.  Tha  laohnlqu*  lo  oapabli  of  baing 
axtandid  lo  help  lha  oontiollir  with  conflict  claiaotlon  and 
laaolution  An  Impoiiani  laatun  of  lha  axttnalon  la  that  It  allowa 
lha  conlrollar  to  conduol  a dialpgua  with  tha  oomputai  inubling 
him  IP  try  uui  vailoua  optloni,  lha  outcoma  ol  aach  of  thaia 
being  illaplayad  ao  that  ha  uin  aiiaii  tha  aonaaquancoa  ol  any 
action  The  pipai  olio  dlacuiua  how  tha  computar  oin  tailit 
with  monituiing  that  aiioiah  lainaln  on  lialaclotlai  wMoh  aia 
conflict  liaa.  Author 


N7B-2320B  Fadaial  Aviation  Aganoy,  Waihington,  D.C. 
INTERMITTENT  POBITIVI  CONTROL:  A QROUND-BASEO 
COLLIBION  AVOIDANCE  BYBTBM 

Mlphaal  E.  Paila.  B M Hoiowlti  (MITRE  Cotp.l,  A.  L.  MoFirland 
(MITRE  Corp.l.  J U.  Bauach  (Lincoln  lab..  IMITI,  and  K.  D.  Sanna 
(Lincoln  Lab.  MITI  In  AQARO  Plana  and  Oavalop.  lor  Air 
Tralllc  Syatami  Fab.  (876  (7  p rail  (For  availability  laa 

N76.23191  (4-041 

Intarmittant  Foiltlva  Control  (IFCI)  la  a lotilly  aulomatad 
ground  baaid  polllilon  avnidinaa  ayilam.  It  lunotiona  by  taking 
poiltiva  oontiol  ol  Vliual  Flight  Rulai  IVFRI  and  Inilrumanl  Flight 
Ruin  IIFR)  alroralt  on  an  aa  naadid  baili  to  avoid  haiardoua 
pncountaii  By  al>b  providing  plluti  with  continuoua  Inloimitlon 
on  lha  location  ol  nairly  alrorili,  It  laiulli  In  lafaty  In  conliollad. 
mixed,  and  unconiiollad  ilttpaci.  among  all  uiaii  (alt  carilar. 
ganaial  aviation  and  mllliiryl  In  both  IFR  and  VFR  (light,  whlki 
maintaining  tha  liaadom  ul  lotlon  aaaoolatad  with  VFR  flight. 
To  lacolva  IFC  aanrioa  an  alforill  muit  party  a Dlioiala  Addiaaa 
Beacon  Syitam  (DABS)  lianipondai  and  an  IPC  diaplay  Tha 
lianipondar.  In  addition  to  Iti  baacon  funollun,  laoaivai  digital 
maaaagai  liom  tha  ground  and  piaianli  them  on  lha  IFC 
diaplay  Tha  ground  portion  ol  lha  IPC  ayitam  oorrolata  of  tha 
DABS  itnaoi  and  an  IPC  computar.  Author 
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N7M  23209  Thonpion-CSF,  Sagntuii  (Frtnot). 

INTIQUATID  NAVIOATION  •V3TIW:  MUkTIFUNCTtOM 

llubimko  Mllouvic  In  AQARD  Nina  and  Davalop.  (at  Alt 
Trallic  Syitami  Fab.  1076  43  p In  ENGLISH  and  FRENCH 
(Far  availabllliy  aaa  N76'23191  14  041 

Tha  mulilfuiKtlon  Intagtaind  navigation  lyalam  la  daalgnad 
In  an  homoganaoua  mannat  lot  radio  navigation  aid  (unotlona. 
It  oartlai  out  navigation.  aurvalHanca  with  Idantlllcalion. 
antlcollltlon,  data  tranamlatlon  and  voloa  oommunMallona 
tunctloni.  It  li  cotnpatlbla  with  althar  dltact  ground  to  alt 
tranimliilon  linki  ot  indiract  attalllta  Itantmlaalon  linka.  It 
aignillcantly  altnpIKlai  aircraft  aquipmant.  It  (aatutat  modulat 
avtanalbla  daalgn  and  it  li  practically  a non-aaturaWa  ayttam. 
Two  ovaiall  vlawi  of  Iba  lyitam  ulllliatlon  ana  altbar  with  anroula 
T/R  ground  atationi  or  uilng  aalalliiat  to  novar  tha  anroula 
apaca.  Author 

N76-23310  Ultra  Corp..  MoLaan.  Va.  Air  Tranaponalion 
Syttama  Div. 

FUTURI  ATC  TICHNOLOaV  IMPROVIMINTB  AND  THI 
IMPACT  ON  AIRPORT  CAPACITY 

Richard  M.  Harila  In  AOARD  Plana  and  Davalop.  lor  Ail  Traflla 
Syaiama  Fab.  1976  14  p rafa  (For  avNIabilliy  aaa  N76'23191 
1404) 

(Coniraol  DOT.FA70WA-2448) 

Tha  Unitad  Stataa  la  praaantly  in  Ha  iMrd  ganarillon  of  air 
trallic  control  ayatama  and  taohnotogv.  Tfila  third  ganaratlon 
ayalam  la  tha  Hmt  natlonvrida  appHottion  ol  modain  computar 
baaad  taohnology  to  tha  managamant  of  traWe  In  tha  national 
alrapaca  ivBiam.  Twanty  NAB  Slaga  A arHouia  Inaiallatlona  ara 
now  In  placa  at  lha  domaatic  air  louta  traffic  control  cantara.  In 
addition.  01  autoniatad  radar  tarmlnal  ayttama  ara  nraw 
Inalalind  and  operational  In  tha  major  tarmlnal  araaa.  Llnkagaa 
balwaan  Ihaaa  anrouta  and  tarmlnal  (acllltlat  ara  praundy  being 
aatibllahad  and  varlflad.  Upon  oomplatlan  of  lha  Inatallatlon  and 
tatting  tha  U.S.A.  win  have  operational  a laiga  acali, 
aaml-iulomatad  oapablllty  to  provide  highly  Iniprovad  ATC  aaivioaa 
for  domaatic  medium,  high  iltituda,  and  tarmlnal  alropaca 

Author 


N7t  23211  Royal  Radar  Eatabllahmant,  Mtlvarn  (England) 
MCOHOANV  RADAR  FOR  OROUNO  MOVEMENT 
CONTROL 

Hugh  N.  Qilffltha  In  AQARD  Plant  and  Oavalop  lor  Air  Traffic 
Syitama  Fab.  1976  9 p (For  availability  lae  N7e-2319t  14-04) 
A method  of  uaing  lacondary  radar  (or  ground  niovamant 
idanlllloatlon  It  outlined  which  could  have  aufflclant  poaltlonad 
accuracy  to  label  a high  dallnltlon  primary  radar  dltplty  ol  alrllald 
ground  moyamanta.  An  anpatlmantal  ground  movamant  aaoondaty 
radar  Inatallatlon  at  in  alrllald  alti  la  daacribad  and  tha  raiuKa 
of  trial!  ara  dltcuitad.  Mathoda  for  Improving  tha  parfotmanca 
oltha  baalc  lyitam  ara  Indlcilad  and  poaalbla  futiira  davalopmanta 
ara  luggaatad.  Author 

N7I-39212  Tranapoitatlon  Syitama  Cantar.  Cambridge.  Uoai. 
ATCRR9  TRILATBRATION.  THE  ADVANCED  AIRPORT 
■URPACI  TRAFPIC  CONTROL  tENtOR 

J.  W.  Ogridy.  U.  J.  Moronay.  and  R.  E.  Hagarolt  In  AOARD 
Plana  and  Davalop.  (or  Air  Traffic  Syitama  Fab.  1976  20  p 
rail  IFor  ivallablllty  aaa  N76-2319t  14-04) 

Tha  raqultamanta  of  an  idvincad  AIrpnrt  Surfaui  Traffic 
Control  lASTCI  ayalam  havi  baan  davalopad  and  the  taohnology 
Idantlllid  for  lha  lanaor  part  of  lha  lyaiam  Employing  An  Trallic 
Control  Radar  Baaoon  Svalim  (ATCRB8I  tapllai  fiom  alrorall 
Iranapondari  and  trilaiaratlon  ricalvari  (or  accuraia  poiltion 
location  and  vahlola  Idantlfloitlon,  tha  aanaor  lyilam  aatlaflaa 
lha  parformanoa  and  raadlnaaa  raqiilramanta  ol  Inlarinadialc 
lIBBO)  goal  ayitama.  Tha  advincad  ATCRBS  trilitaratlon  aanaor 
(or  A8TC  haa  baan  atialyiloally  aatabllahad  and  a braiiboard 
ayitam  la  being  fabrloaiad  to  provide  ampiricil  validation  Author 

N76-22213  Sarvlot  Tachnlqiia  da  la  Navigation  Aarlanne.  Porla 
(Franca). 

THE  CORAIL  RURVEILLANCB  tVBTIM  FOR  AIRPORT 
RUNWAYS  (tVETEME  CORAIL  OE  SURVEILLANCE  DE 
PIETES  D'AEROPOHTI 

Jean  Marc  Fayaaa  and  Guy  Qaorgia  Ploltin  ILaboratoIra  Contrnl 
da  Talacommunloitlonal  In  AQARD  Plana  and  Davalon  fni 
Air  Tralflo  Syitama  Fab.  1976  18  p In  FRENCH  and  ENGLISH 
IFor  availability  aaa  N7e-231B1  14-04) 

Tha  prolotypa  CORAIL  radar  Inatallad  on  tha  Parit  Orly  airport 
runway  and  originally  liitandad  only  for  automatic  runway 
auivalllanoB  undar  condltlona  ol  poor  vlilhlllly  haa  proven  Itialf 


to  be  a powerful  (aclliry  (or  controlling  runway  and  approach 
corridor  movamantl  In  rail  time,  making  It  poxaibla  to  Incraaia 
tha  fraquaney  of  aircraft  landingt  and  takaoffa.  even  In  cleat 
walir,  whilat  miintilning  t high  laval  ol  aalaty.  Author 

N76-21214  Triniporlatlon  Syitama  Cantar.  Cambridge.  Man. 
PREDICTIVE  TECHNIQUES  FOR  WAKE  VORTEX  AVOID- 
ANCE 

J.  N.  Hillock.  W.  0 Wood,  and  E.  A Spitaat  In  AQARD  Plana 
and  Davalop  lor  Air  Traffic  Syatumi  Fab.  1976  1 1 p rnia 

(For  availability  aaa  N7e-231Bt  14  04) 

Aircraft  wake  vortlcaa  ropraaant  a ma|or  impadlinant  lo 
Incraailng  runway  capacity.  Saparatlpn  criiaiia  ara  conaatvatlvo 
moat  ol  tha  time  and  Ihui  traffic  unnacaaiailly  delayed  by  alwaya 
adhering  to  lha  praaani  Inflaxibla  lagulitioiia  Systerm  which 
employ  vorlaa  tracking  airiaora  and/or  mataotological  lanaota 
lo  dilatmlna  aifa  radunid  apaoinga  ara  being  daalgnad.  Any 
wake  vortex  ivoldanci  iiralagy  tillai  upon  ihi  ability  to  predict 
voilaa  tranipori  and  decay  Tha  paper  dlaouiiaa  vortex  bahavloi. 
prallmlnary  pridiollva  modali  baaad  upon  tha  tracking  ol  voriicia 
Irom  ovir  24,000  landing  aircraft,  and  ayitama  and  thair 
Implamintatlon  to  provide  tha  capability  of  uaing  tdopllva 
•aparatloni.  Author 

N7S-2321S  Trantportallon  Syttama  Cantar,  Cambtidga.  Mata. 
UE/UK  VORTEX  MONITORINO  PROORAM  AT  HEATHROW 
AIRPORT 

J.  N.  Hallook  and  L Ooldatona  ICIvll  Aviation  Authurlty,  London! 
In  AQARD  Plant  and  Davalop.  for  Air  Tralflo  Syitama  Fab. 
1976  9 p (For  availability  aaa  1176-23191  14-04) 

Vortical  ihad  from  ilroriR  landing  ara  being  recorded  and 
analyiad  and  lhair  motion  corralalad  with  ambient  mataorologlotl 
condltlona.  It  la  thown  that  If  tha  oroiawlnd  component  maaiurad 
near  lha  runway  thraahold  axcaadi  live  knoll,  vortloia  llngar 
near  tha  axtandad  runway  oanlai'llna  for  i lima  In  aaoaii  of 
ana  minute  lor  laaa  than  O.S  porcanl  ot  tha  landing!,  Thia  imill 
parcinlaga  la  almoat  anllraly  due  to  vortlcaa  (ruin  tha  hiivy 
wide  body  |ata  --  tha  B747,  DC-10  and  L-1011  Author 


N76>2I216  Linda  A.Q.,  Munich  (Waal  Qarminyl. 

POO  DISPERBAL  AT  AIRPORTS,  THE  ETATE  OP  THE  ART 
AND  FUTURE  TREMDI 

W.  Baldut,  F.  V,  Malawloi  (DOT,  Wathlngton,  0.  C.l,  A,  Poorn|a, 
K.  Ruppiit,  J.  F.  Sowar  (DOT,  Woihlnglon,  D.  C,),  and  H.  Waniil 
In  AGAHD  Plana  and  Davalop.  for  Air  Tiilllo  Syaiama  Fab, 
1976  6 p rail  (For  availability  aaa  N7e-231B1  14-04) 

Cold  log  la  being  dlapariad  routinaly  by  alrborno  laadlng 
with  dry  lea  and  raaulta  ahow  n favorable  banallt  to  coal  rillo. 
Alao  ground  baaad  ayitama  ol  liquid  propane  dlapanairi  are 
uaad  opsratlonally  lor  cold  log  dlipatial.  Warm  log  dlipiraal 
being  mora  dlllloull  haa  become  opirallonal  at  two  airport!  ot 
Parit.  Improved  proapaota  of  aoonomlo  warm  lug  diaalpillon  iia 
ullatad  by  a now  heat  punip  ayatim  with  (avorabli  Iharmodynamlo 
propartlaa  which  raault  In  bn  aiaintlilly  Ipwerad  riquirarninl. 
Tha  attlllolal  vlalblllty  Imptovamanl  by  log  dliparaal  ayiiama  la 
contidarid  a valuable  aid  lor  aafa  aircrilt  operation  under  all 
waithar  condltlona.  Author 


N76-23217  Federal  Aviation  Admlnlatralloii,  Waihlngton,  D C 
UNITED  STATES  PROGRAM  TO  ICAO  FOR  A NEW 
NON-VISUAL  APPROACH  AND  LANDINO  8YITBM 
Joiaph  M.  DolBalto  and  Stanley  R.  Jonaa  (Mltra  Corp.,  McLean, 
Va.)  In  AQARD  Plana  and  Davalop.  (or  Air  Tiafflo  Syitama 
Fab  1976  20  p (For  availability  aaa  N76-23  1 61  14-041 

Tha  microwave  landing  ayalam  la  a praclilon  ipproaoh  and 
landing  guidance  ayalam  daalgnad  to  moat  tho  natdt  of  all  typai 
of  alrorth,  civil  and  mllltiry,  throughout  the  world  through  at 
laaat  tha  balance  ol  Ihli  cantury.  It  la  an  air  derived  data  ayalam. 
La , ground  itatlona  will  ganarata  coded  algnala  which  will  inabla 
an  airborne  raoalvar/pracaaaor  unit  to  darlva  praclaa  ailmuth 
angle,  alavatlon  angle,  and  range  data,  which  are  aultibla  lor 
dlaplay  to  tha  pilot  or  lor  uia  by  an  automalio  flight  oontiol 
ayatam.  Inharant  In  tha  MLS  dealgn  Is  tha  Incorporation  ol  a 
ground-lo-ilr  data  link  which  will  piovida  runway  Identification, 
condition  ol  runway,  opaiatlonal  atalua  of  tho  MLS,  and  waothar 
information.  An  Imporlani  alamant  In  tha  concept  la  that  of 
paiformanoa  modularity  wherein  a range  uf  aquipmunt  ccnflgura- 
tloria,  both  giuund  bxaad  and  airborne,  would  ba  reaponalva  to 
lha  opaiatlonal  raquiramanta  and  economic  nonildaratlona  ol  each 
catagoiy  ol  uaer  Author 
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N76-2321>  Tr«nipott8llon  Syatsma  Cantar,  Cambtidya,  Miia 
INtTNUMENT  LANDINQ  mTRM  FERFONMANCi  PRE- 
DICTION 

Garald  Chin.  Lawrancu  Jordan.  David  Kahn,  and  Stophan  Morin 
In  AQARD  Plana  and  Oavalop  (or  Air  Tradio  Syatema  Fab. 
197A  14  p rafa  IFor  availability  aaa  N70-23191  14-041 

A phyaloa  rnodal  baaad  on  aiactromognatlc  acattorlng  thaory 
haa  baan  davalopnd  (or  pradlctlny  comparallva  Inatrumant  Landing 
Syatam  (IL.9}  localbar  and  ylldo  alopa  antannaa  array  parformanou 
and  couraa  atruclure  dayradatlon  raaijltlny  (rom  a changa  to  an 
airport  anvlionmant  The  thanratical  prudlctlona  □(  thn  localltar 
modal  wara  compaiad  with  flight  taat  data  from  Syracuaa-Hancook 
airport.  Tha  agraamont  waa  good.  Tha  gllda  alopa  modal  haa 
baan  ur-ad  to  piadict  and  oonipaie  the  parfromanca  of  thiaa 
Image  type  antannaa:  Tha  null  laferance  aldoband  rafaianca  and 
captiJia  affar.t  antannaa  for  non  flat  tarrein  oonfiguratlona.  It 
wat  found  that  accaptabla  oouraa  raaulta  oftan  oould  be  found 
with  only  ona  typa  of  gllda  alopa  antanna  without  performing  a 
ma|or  terrain  ragrad'ng.  Author 

N7R-23219  Marconi  Radar  Byatama  Ltd.,  Lalcaater  (England). 
Airfield  Inatrumantatlon. 

MRAIUREMENTI  OF  RUNWAY  VISUAL  RANQI 

I.  A.  C Stago  In  AQARD  Plana  and  Oavalop.  (or  Air  Tralflo 
Byatama  Fab.  1978  lip  raft  (For  availability  aaa  N7a-23igi 
14-041 

Thil  ravlaw  of  tha  maaiuramant  of  runway  vliual  range  raturna 
to  tha  baalc  laoommandillan  of  the  Inlarnallonal  Civil  Aviation 
Organliallon  aa  tha  baali  of  a fundamanlal  appralaal  of  tha 
Inatrumantatlon  and  ayatam  ragulramanta.  Tha  daflnltlop  of  tha 
oparatlonal  raquiramant  oontalna  an  aaaaaamant  of  tha  Inatruman- 
tatlon taah  and  atrauaa  tha  naad  for  rapraaantallvanaaa  In  tha 
maaauramant.  Tha  prooaaaaa  of  aalaating  and  davaloplng  tha 
Inatrumantatlon  taohniquaa  ualng  aupportlng  data  prooaaalng  ara 
ahown  to  provlda  auparlor  ayitant  3tfOimanoa.  Raault>  from 
avaluatlon  tralla  damonatrata  tha  auparlor  parformanoai  of  an 
automatad  runway  vlaual  lanya  ayatam  ovar  tha  obiarvar  In 
providing  operationally  uaaful  data.  In  oonulualon,  tha  papar 
diaouaaaa  futura  raqulramanta  and  Inatrumantatlon  tauhniqiiaa 
lor  aupplamantarv  vlalblllly  aaaaaamant.  Author 


N79-33220  Fadaral  Aviation  Adminlatratlon,  Waahington,  O.C. 
INDIFBNDENT  LANOINQ  MONITORE/RURVIV  REPORT 
Quloa  TInalay  In  AQARD  Plana  and  Oavalop.  for  Air  Traffic 
Byatama  Fab.  1976  2 p raft  (For  availability  aaa  N76-23f01 
14-041 

Continued  Intaraat  ovar  a number  of  yaara  In  Indapandant 
landing  monitor  ayatama  haa  raaultad  In  propoaala  lot  widely 
varying  taohniquaa  and  davloaa  lo  glva  tha  pilot  a ohaak  on  tha 
primary  Inatrumant  landing  ayatam  and  an  aaauranca  that  tha 
approoah  and  landing  la  prooaadlng  aafaly.  An  Indapandant 
aiiaaimant  that  an  approach  la  ptograailng  aetoly  may  ba  oaaanlial 
(or  oparitor  accaptanoo  of  approauh  guldanoa  baaad  on  a aingla 
alaetronlo  aignal.  Currant  ralatad  davalopmvnta  ara  auminarliad 
to  Includa  conoapt,  tachnioal  charaotarlalloa,  and  davalopmant 
itatut  Fur  programi  praitntly  undargoing  taatlng,  a briaf  aummary 
of  taat  raaulii  la  Includad.  Author 

N76-23221  Royal  Radar  Ealabllahmnnt,  Malvatn  (England). 
CORDFUTIR  A99I9TRO  APFROACH  MaUINCINO 

J.  M.  Bonny  In  AQARD  Plana  and  Oavalop  fur  Air  Tradio 
Byatama  Fab.  1967  7 p IFor  availability  aaa  N7a-231Bt  14-04) 

An  axparlmantal  prototypa  ayatam  la  dttorlbad  that  la  baing 
dtvalopad  on  bahalf  ol  tha  civil  aviation  authority,  to  Invaallgata 
tha  (aialblllty  ol  providing  computer  aiilitanca  In  tha  approach 
aaqiianoing  talk  at  Haithrnw  airport  Authof 

N79-23322  Tranaportatlnn  Byilami  Cantar,  Cambridga,  Maia. 
ADVANCED  AIR  TRAFFIC  AMANOEMINT  BV9TIM 
•TUDY 

Robert  H.  Rack  In  Agird  Flam  and  Oavalop.  for  Air  Tradio 
Syitarna  Fab.  1976  lip  rail  IFor  availability  aaa  N7e-231B1 
14-041 

Plana  lor  tha  udvancad  air  tradio  managimont  lyatam  (or 
the  lata  1080'a  and  bayond  ara  lunrimarlrad.  Tha  plana  are 
pratanlad  In  tha  framawork  of  an  avoluilonary  ayatam  ooncapi 
ol  tralflo  minagamoni  building  upon  tha  upgradad  third  ganaratlon 
air  tradio  control  iystam,  and  daaignid  to  moat  tha  prolactad 
damanda  lor  aarvica,  aafaly.  and  flaxiblllly  In  a raai  affoctive 
mannar.  The  idvancad  air  tralflo  managomant  ayatam  oonoopt 
la  oharaotarliad  by  tha  uaa  ol  aatolllta  to  lupplamint  ground 
equipment  lor  airorah  aurveillance.  navigation,  and  communloatlon 
over  tha  United  Stolaa  and  nearby  ocaanlo  ragloni:  atralaglo 


flight  planning  and  control  for  dight  In  danao  traffic  regioni; 
cantralliellon  uf  tha  control  ayatam:  and  a high  (aval  of  automation. 
A program  ol  reaaaroh  and  davalopmant  la  daaorlbad  lo  provide 
tha  Inlormatlon  needed  for  planning  future  ayatam  devalop- 
manta.  Author 


NTS-23223  Advleoty  Croup  (or  Aeroipnoa  Reaaaroh  and 
Development.  Peril  IFranoa). 

FUTURE  AIR  TRAFFIC  CONTROL  lYSTEME,  A PRE- 
LIMINARY ITUDY 

In  IlM  Plana  and  Develop,  lor  Air  Traffic  Byatama  Fab.  1970 
19  p (For  avolleblllty  aaa  N76-2.1191  14-04) 

The  raaulta  of  thia  atudy  particularly  amphaalaa  the  vital 
importanira  Iroth  of  tha  place  ol  man  In  tha  ayatam.  and  of  the 
invlronmanial  faotora  allaoting  the  alfiolancy  ol  the  air  traffic 
controllar  and  the  pilot,  aapaclilly  In  the  contaat  of  Inoreaalng 
automallon.  It  ie  dimly  btlleved  that  future  planning  will  not  be 
auooeiilul  unleea  lhaaa  two  utar  prolaaaloni  ara  cloaaly  involved 
In  It.  A pradomlnanlly  dlraotlva  method  of  air  trolllo  control  rather 
than  a totally  parmlealvo  one  la  uvlalonod  lor  tha  future. 
Furthermore,  predictable  penilllaa  eaioolatid  with  a pta-plannad 

traffic  llpw  ara  to  ba  ptalarrod  to  the  ohanca  panaltlaa  laaoclalad 
with  a random  dlatrlbutlon  of  tradio.  At  Iht  lama  tlrr-e  It  la 
Imparativa  lo  raduoi  all  poailbla  panalllai  aaaoclatad  with  tha 
ayatam  to  an  accaptabla  minimum.  Author 


N79-23224  Maiiichuaitta  Init.  of  Tach.,  Cambridge.  Elaclronic 
Syatema  Lab. 

APPLICATIONS  OF  THE  AIRSORNE  TRAFFIC  SITUATION 

DISPLAY  IN  AIR  TRAFFIC  CONTROL 

Mark  E.  Connally  In  AQARD  Plana  and  Davalop.  lot  Alt  Tralflo 

Syatomi  Fab  1978  12  p rail  (For  availability  aaa  N7e-23I91 

14-041 

Tha  potantlal  utafulnaia  of  dliplaylng  tralflo  and  map 
Inlotmallon  In  an  alturalt  rookpll  and  lha  allaota  that  tha  avalloblllty 
of  auch  Information  would  have  on  ATC  procedural  end  oipaolllae 
ara  avalualed  Thata  laila  Indicate  that  tha  ATSD  la  a valuable 
aid  tu  lha  pilot  In  taaouling  lha  following  bealo  lunotloni:  conlllot 
dataollon  end  leeolutiun,  confoiming  to  eirtpace  atruoturaa,  praclia 
apeolng  In  Iteil,  merging,  itquencing.  monitoring  runwiy 
oenupanoy.  baokup  procedurea  alter  in  ATC  fellura,  approach  lo 
one  ul  i-.-.o  cloaely  apacad  peiallal  tunwayi  oparatlng  Indapen- 
dantly,  and  taxiing  on  lha  eliport  autfice.  A almuletlon  atudy  of 
a terminal  area  malating  and  iptoing  ayatam  In  which  computer 
ganaralad  cornmanda  ware  tronamlltad  dlraotly  to  the  pllott 
ahowad  that  lha  Inlioducllon  ol  tha  ATSD  allmlnalad  all  vlolallona 
of  apaiing  mlnimutna  and  out  the  diaparalon  ol  irilval  llmii  at 
tha  lunway  thiaahold  In  half.  When  the  ATC  goniretad  metering 
and  apaolng  lohedule  wai  made  available  lo  Ilia  pllola  and  tlwlr 
night  Initrumante  modified  lo  aialat  them  In  executing  a 4DRNAV 
appruach  ootiaapundlng  lo  lha  tchadiila,  lha  dliptralon  ol  arilval 
time  aiiore  al  the  lunway  thiachold  wiia  laductd  to  laaa  than 
lli'Kii  jiiconrii  Author 


N7B-2332e  Raylhaun  Co..  Wayland,  Mace.  Equlpmonl  Div. 

A NiW  SYSTSM  ARCHITICTURE  FOR  ATC  AUTOMA- 
TION 

Paul  E Hamburger  In  AGARD  Plana  and  naualop.  (or  Alt 
Tralflo  Byatama  Fab  187B  13  p tala  (For  avallablKly  leo 

N7e-2319l  14-041 

Automation  ol  the  National  Alrapaua  Syatam  I NAS)  la  wall 
unrieiwjv  with  both  anruula  end  terminal  control  oanlara 
auDcaaihilly  converted  to  etuomatlon  Thaaa  ayatama  ate  baaed 
on  Inlailni  >",g  radar  outputa  to  high  rvaolullon  diapleya  through 
one  or  - lurga  aoala  oomputera  which  provide  a varlaly  ol 
lutomaliun  'unotlona,  tha  moat  Important  of  which  aia  tracking 
controlled  aircraft  and  lormatlng  elphanumerlo  data  blooka  lor 
tha  aiaoolatari  alrciaH.  Recant  iludiealor  air  traffic  control  ayatama 
outalda  tha  United  Stetea  hive  ahown  that  lor  applloatlona  with 
leal  conoantritad  tralflo.  e ayatam  archltactura  In  which 
numeroua  mlnloomputaraBheiethe  procaaalng  teak,  hea  algnlllGant 
advenlagea  In  ooal.  reliability  and  rnodularlly.  By  being  modular, 
tha  numnar  of  mlnloomputari  required  oin  ba  tallorad  to  tha 
alia  of  tha  air  tralllu  control  cantar.  and  the  computar  program 
alaa  nan  ba  tallorad  to  tha  functional  complexity  waiianted  by 
the  oouiitry  a aitt.  traffic  level,  end  eophlitloatlon  deuired.  In 
dealgnlng  auch  ayatama,  mlnlcomputaii  are  aaalgnad  lo  (unotlona 
In  one  uf  two  wave;  alther  lunctlona  are  lubdlvlded  and 
mlnloomputirc  era  tialngad  to  each  lublunntlon.  or  i (uncllan 
parformad  In  a tlmllar  way  many  timaa  la  aubdlvldad  ao  that 
lavaral  mlnicomputara  ptiform  tha  (unction  iinci.  or  at  moat  a 
law  timaa.  Author 
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N7t-232it6  Lincoln  Lib . Mill  Inn.  ol  Tich.,  LiulnglDn. 

CONUS  AERONAUTICAL  RADIONAVIOATION  BY  SATEL- 
LITE 

Irvin  Q SlIgllK  /n  AQARD  Plani  ind  Divolop.  lor  Air  TtiKle 
Syitamt  Feb  1976  Bp  refs  Spunsoisd  by  DOT  [For  evailablllly 
l•lN7e•23l^1  14  041 

A viriily  ul  selr'  lite  lyslsm  concepis  hivi  been  promulgatid 
as  solutions  to  the  lONUS  ATC  problems.  By  calngoililng  these. 
It  Is  possible  to  drew  some  genBially  valid  observations  about 
the  cliaractarislica  nl  each  ol  .‘tern  By  selecting  system 
aicbitectures.  representative  ul  uach  category,  key  technical  uapeci 
ol  systems  within  each  cetagoiy  can  be  explored  Critical  aspacla 
illuminated  Include  avionics  complexity,  required  number  ol 
satellites,  system  vulnerability,  r.siiaclty.  requirud  ground  process- 
ing. and  accuracy.  Author 

N76-33227  Deoartment  ol  Transport,  Ottawa  lOntarlol 
AERONAUTICAL  lATRLLlTE  BViTEM  lABROBAT) 

J.  Ruden  and  J Thomas  In  AOARD  Plans  and  Oevslop.  lot 
Alt  Tralllc  Byslems  Feb.  1976  10  p IFor  availability  aaa 

N7e-231B1  14-041 

An  experlmantal  aeronsutlcsl  satellite  program  la  being 
undaitaken  on  an  International  basis  to  provide  a satalllla  systam 
and  to  avaluate  the  ability  ol  such  s syslem  to  meat  lutura  air 
tralllc  control  requlremants  over  ocaanlc  regions.  The  reaaons 
lor  undertaking  such  a program  are  outlined  the  syatem  Itsall 
It  desctlbed  tnd  the  principal  patanralars,  which  will  be  evaluated 
to  essatt  petlormanca  and  establish  standards  lor  any  lutura 
satellite  system,  ate  dlsoussad  Author 

N7I-2922B  MettettohmlU  Botlkow-Blohm  Q.m.b.H.,  Munich 
(West  Qaimany).  Human  Englnaarlng  Qroup. 
MIAIURIMENTB  OP  THE  CONTROL  CAPACITY  OP  ATC 

BYBTEM 

Klaus  Joachim  Brausat  In  AQARD  Plant  tnd  Develop,  lor  Air 
Tralllc  Syalamt  Feb.  1B76  13  p talt  IFui  availability  saa 

N7B-2310t  14-041 

Th'ea  methods  ol  meatutlng  the  executive  oontrol  load  and 
control  capacity  have  been  davalopad  and  applied  (1)  the 
maaturemeni  ol  the  total  time  consumption  ol  all  exsoutive  cunitol 
tasks  gansratsd  by  til  a/c  movsmsnts  occurring  In  ths  area  ol 
lurltdictlon  of  ths  ssacullva  controllsri  Ths  time  saturalion 
condition  Indicates  that  ths  sxsoutivs  control  luad  It  approximating 
ths  laturalloii,  l.s.  the  control  capacity:  (2)  the  msasuramam  of 
a wall  dallnad  partial  work  load  which  has  bssn  proved  to  be 
averegs  constant  part  ol  the  total  workload,  this  partial  work 
load  being  the  R.T.  channel  loadi  tnd  |3|  conlrollsi  q laslluniialrst 
on  satlmolat  ol  their  oontrol  oapaolty.  Author 


N7a-2323B  Royal  Radar  Eslabllshmant,  Malvern  lEnglandl 
A MIABURINO  NOD  POR  ATC  BYBTEMB.  THE  INDEX  OP 
ORDERLINEtB 

H.  Qent  In  AQARD  Plant  tnd  Osvsiop  lot  Air  Tralllc  Systami 
Feb  1876  B p ralt  (For  availability  tee  N70-231B1  14-04) 
The  Index  ol  ordttlinttt  la  oontidsred  tt  a measuring  rod 
lor  ATC  syttamt  which  gives  t numerical  atllmete  ol  syslem 
perlornienca  at  any  moment  ol  time.  Its  ctlculatlon  rsquiret  a 
basis  lor  conlllot  prediction  and  a threat  welghlltig  (rtrmule.  The 
Index  It  than  dellned  at  a walghled  count  ol  lutura  conlllclt. 
The  Index  ol  orderllntet/tlme  cunrtt  produced  by  a collision 
avoidance  system  simulation  It  ditcutsad.  It  Is  shown  that  such 
curvet  contain  valutbla  Inlormetlon  an  the  rstponsa  time  ol  the 
system.  This  time  structure  It  displayed  vis  calculation  ol  the 
euluaurrelatlon  lunctlon  ol  an  Index  of  ordeillnett  graph.  The 
relation  of  the  Index  to  a complete  ATC  system  viewed  at  a 
hierarchy  ol  cunitol  loops  Is  pratenled  and  shown  to  be  oiota. 
Finally  It  It  tuggaaltd  that  Indices  ol  otdarllnott  ctn  be  used  to 
give  a quantitative  meaeura  of  the  style  of  an  ATC  syslem,  at 
wall  Ht  ol  Its  parformanca  Author 


N76-34200#  Advisory  Qroup  lor  Aerospace  Rateerch  end 
Development,  Paris  (France) 

PRACTICAL  ASPECTS  OP  KALMAN  PILTRRIND  IMPLEMEN- 
TATION 

Msr.  1B7B  166  p ralt 
(AQARD-LB-821  Avail:  NTIS  HC  S7  60 

Application  ol  Kalman  filtering  to  guidance  and  control  It 
Investigated.  Emphasis  Is  placed  on  Inertial  navigation  tystsmt 
for  aircraft  For  Individual  tltlss.  saa  N76-24201  through 
N7e-24207 


N76-24201  Analytical  Machanict  Associatot.  Inc.  Mountain 
View.  Cain. 

EXPERIENCES  IN  THE  DE  VELOPME  NT  OP  AIDED  INB  FOR 
AIRCRAFT 

Stanley  F Schmidt  In  its  Piact  Aspects  ul  Kalman  Filtering 
linplomentation  Mar  1976  21  p tels  IFoi  aveilshility  see 

N7e-24200  16-04) 

Exparloncee  in  the  davelopmenl  and  tnsi  iivaliiatlon  cl  Kalman 
llltars  In  aided  navlgetiun  tystams  lor  siicrall  are  pioaenied 
Oaaigns  lor  two  opoiaticiial  aysier-ia  lot  eniouti. navigation  utaa 
and  two  experlmantal  systems  for  teriniiial  iiae  end  lending 
uses  are  dasciibed  The  piimaiy  emphaaia  is  on  tha  davalopmcmal 
aopioach  used  with  examples  lioni  the  acluiil  diisigns  Practical 

conslrleratioiis  a'o  sliuoucd  rathei  iMan  tliii  mathematiciil 
lurmiilatlons  and  lliouiy  Details  aie  iiieunnlnd  on  tho  sriuaiu-ionl 
Implemantation  ol  the  Kalman  filial  which  lu  user!  in  three  ol 
tha  sotpil  systems  Ptoblama  encountered  in  ectual  dtiigns  end 
the  lolutlons  ealecteri  lot  these  problema  aie  dliuuaied  A btlal 
oveivlow  ol  tha  possible  lutura  trends  In  alicrslt  nivlgatlon  systsma 
It  also  given  Author 


N76-24302  Rockwall  Inleinatlonal  Corp..  Anahtim.  Calll 
Autonillci  Qroup. 

PRACTICAL  OONSIDEHATIONS  IN  IMPLEMINTINQ 
KALMAN  PILTSRB 

John  C.  Wauei  In  iii  Pract.  Aspncili  of  Kalman  Filtaring 
Implsinintttlon  Mai  1976  lip  lel  IFoi  avalliblllty  saa 
N7e-24200  15-041 

Teuhniquea  that  ara  uted  to  implemtnt  Iht  Kalman  lilltr 
lor  alictalt  Inartlal  navigation  tppllctlloni  ara  praatnted.  Tha 
appllctllont  Include  AMSA  advanced  davelcpmant  leak  IllghI  teal, 
FB-111  and  F-I1ID  alrcralt  avionics,  al-saa  alignmint  aboard 
aiforall  carriatt,  and  slalloniry  alignmint  ol  aliotioalallc 
gyro  altipdown  navigation  avitiiii.  Tachnlquai  usad  to  limplily 
tha  llltai  modal  aia  disouaaid.  Tha  uaa  ol  random  walk  and 
white  nolle  error  souroas  la  daacribad.  State  vaotor  trinilormitlona 
are  pa  lormad  to  aimpllly  tha  llltrst  modal.  Detactlon  ol  lallurai 
Is  looompllaliad  by  laaling  tha  maeauramanla  lor  raaaonibleniia. 
Compulallonal  tachnlquaa  uaid  in  iiornpulari  with  (lied- point 
arlthmillo  ara  dlinuaiad.  A llaxibla  oovatianca  matrix  acaling 
tiohniqua  Is  aiiintlil  to  maintain  adaquata  raaolullun  in  a 
llxid-point  compuiir.  Elliolant  algorllhrni  lur  covarlarioe  matrix 
and  itata  vaclar  axlrapolatlon  and  rasai  aia  described.  Author 

N7S-24203  Boeing  Co„  Seatlli,  Wisli, 

IXPSRIENCIS  WITH  THE  1-1  NAVIGATION  FILTER 
John  E.  Bergiion  In  Its  Pract  Aspeols  of  Kalman  Filtering 
Implamantillon  Mar.  1976  2U  p rets  IFbt  avalliblllty  sae 
N7S-24200  16-041 

Practlcil  aepecti  ol  Kalman  lllter  daiign  are  dlscussid.  Topioi 
pratanlad  include  atror  modal  dslinltlon,  aollwara-lmplamanlatlan 
conaldaratlons  and  IllghI  last  varlllcallon.  Although  B - 1 nsvlgallon 
llltar  ixparlancii  ara  emphaaliad,  tha  dlauussioii  Is  appllcabla  lo 
Kalman  llltar  dixlgn  for  any  long-range,  hlgh-ipiad  crulsa  vahlcla 
with  almllar  navigation  seneors  Inrrilnl-platlurm  vlaw-lnduccd 
phanomana  and  thair  implication  lor  llltar  rieiign  art  omphs- 
tliarl  Author 

ril76-24204  Deuticha  Foriohungt-  und  VeriuahHansitlt  lutr 
Lull-  und  Rtumlihn,  Brunswick  (Watt  Oarmanvl. 
EXPIRIENCES  IN  PLIGHT  TEBTINQ  HYBRID  NAVIOATION 

SYSTEMS 

Halni  Wlnitr  In  lit  Ptaot.  Aapaett  cl  Kalman  Filtering 
Implamanlatlon  Mar  1978  29  p refs  IFor  availability  sta 

N7S-24200  16-041 

Exparlincei  galnid  In  error  modoling  lor  navigetlon  sansors. 
designing  tllteis  for  hybrid  nsvigtiion  lyttems:  lentltlvlty  snelytlt 
ol  these  lllteit:  building  up  high  pieclslun  rticieiice  eyilems  lor 
the  Might  letli;  Might  testing  hybrid  rievigatlon  syatsme:  tnd 
evelusting  the  Might  test  reiullt  are  deaoribed.  Tha  nsvlgallon 
aocutaolai  of  Dappltr-lniillil  and  baro-lnertlal  lyatems.  derlvad 
from  Ihaoretlcal  anilyala  and  Might  tesla,  aie  given  Author 


N76-3420B  Soclata  d'Appllcatlont  Gensralea  d'Elaotrlolta  el 
do  Macaniqui.  Peril  IFrinca). 

DESIGN  AND  DEVELOPMENT  OF  KALMAN  FIITERS 
NAVIGATION  BYBTSMS  (ETUDE  ET  REALISATIONS  Ol 
PILTRIS  Dl  KALMAN  POUR  BYSTEMEB  OE  NAVIGA- 
TION] 

Plirra  Faurra  and  Lula  Cambtrlain  In  its  Pract.  Aipaut.s  ol 
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Kvimnn  Filtering  Implementation  Mai  1976  42  p rale  In 

FRENCH,  ENGLISH  lummaiy  (Fur  availability  sue  N76'242Q0 
IB'04) 

Two  lyatama  iiaing  Kalman  filtaring  era  duacribad.  A hybrid 
Inartlal'Dopplar  poanion  laaut  navigator  waa  atudlad  anil 
axparlmantod  from  1967  to  1972  Tlia  numerical  algorlthmi  ware 
atudlad  and  implamenlad  with  care  The  o'rmplatu  piugiam  waa 
•pllt  Into  two  computera.  and  tho  aubprogram  cnrraapondlng  to 
the  filter  repraaanted  about  6.000  woida.  over  11.000  loi  the 
total  Curvea  are  ylvan  both  lor  thuoralloal  peilormancaa.  and 
lor  axperlmeniol  flight  reanita.  Algorithm'  and  aoftwara  lor  optimal 
alignment  uf  on  inertinl  platform  were  rlnvalopud  arui  teatod 
from  1972  to  1974  The  inertial  ayatnnt  need  for  thu  uapenntiint 
nt  an  MGC  90  Thu  inrithiiinatical  mudul  in  (|uita  aimplu  rind 
tho  oomplutn  ttlipnmnnt  piogiain  umta  1.600  worda  The 
improvement  In  uligninent  time  la  quita  impraaaivn  450  aaconda 
for  optimal  alignmunt.  to  be  oornpiiinil  In  1.031  tecundt  lor 
claaalcal  alignment  Atitlioi 

N76-2420B  Le  Ratit  Moniholoii.  Auigiie  (Franoel 

A IHIP  TRACKING  lYSTEM  USING  A KALMAN  SCHMIDT 
FILTER 

Claude  A.  Daiinon  fri  /f.«  Piaut  Aapocts  ul  Kalman  Filtering 
Implementation  Mar.  1976  24  p rafa  IFor  availability  aea 

N7e'24200  16  04) 

The  digital  ptoueaalng  la  daacribad  of  iiieaauiamenti  at  a 
high  acDuipcy  ahlp.liauklng  ayatani  The  urrura  alfei'IIng  the 
eilmuth  moaautemant  suppllad  by  thu  ineanuilng  device  of  the 
giound'baaud  atallon  are  found  to  bn  the  rnual  cniicel  lor  tha 
ovarall  aceuraey  of  the  ayatem  A Kalman,  Suhmidt  filler  ta  aaleutad 
for  art  optimum  aalhiiatlon  of  lha  abmiith  apaad.  following 
conipirlaona  with  a Kalman  filter  and  an  averagelng  filter  Tha 
eathnatlon  of  the  navigation  parameleia  la  deuttiibud  and  the 
poalllon  and  apeed  ocuuracy  achlavail  by  Ihu  ayatnin  la  calculeied. 
Moreovar.  verluua  affacia  laaulting  fioni  tha  detu  procaaking  in 
a computer  are  analyied  end  opilmlaed  lor  inalanca  uhuioe  of 
tha  QOmpulatlon  rote  for  tha  ailmuth  valuuity.  acalnig  of  nuvigallon 
paramntaia.  elu  Finally,  the  piogramminy  of  lha  data  proceaatng 
In  a mlbluuoiniiuter  la  ileucrlhod  and  eviihiulad  from  Iwo 
Btandpolnia  inemniy  apaue  raquiraineni  und  eoniptitatiun  time 
Tha  raaulta  obtained  confirm  lha  ullldlancy  of  lha  aolutlona 
naluptad.  Author 

N7E-24207  Oniilauhu  Fuiachuiiga,  und  Varauchaanatalt  fuar 
Lull'  und  Raumlahit,  Oburplaflunhofen  IWdut  Germany) 

DESIGN  AND  ANALYSIS  OF  LOW'ORDER  FILTERS 
AFFLISO  TO  THE  ALIGNMENT  OF  INERTIAL  FUTFORMS 

Wllll  Kortuam  h\  its  Piact.  Aapuula  ol  Kelman  Filtaiing 
Implarnontutluii  Mar  1976  26  ii  lufe  IFoi  availability  eee 

N7e, 24200  16-041 

The  typical  atapi  and  iioitaidetaliona  lui  ilaaigning  luw-ordar 
alflolant  alate  eallmatora  oi  Kuhnon  llltara  are  daaurllred  The 
daiign  ttapa  are  demrinutiatad  on  u plalfotm  uhgnmunt  problem 
where  Kalrimn  lllteting  la  uaed  talhat  than  conventional  prouedurea 
to  raducu  the  time  iiuceaaary  foi  tha  leriuiriicl  alignmant  aoeuracy 
Tha  work  riiptrrled  la  baaed  nn  a teat  aoiiea  fui  modelling  gyro-dnit 
end  anualeromabn  eirnia  The  aeleutinn  nl  e dealgn  irtudel  lor 
tfie  niter,  the  filter  rlitHlgii  ihtulf.  und  a nomplutrt  ccjvuriencit  analyaia 
eta  ampheauad  The  mum  goal  ol  the  filter  tioaign  la  to  achleva 
a aimple.  lu.  low-orti- i irtaenaitivn  dtiaign.  Aiitf'or 

N7S-32140||I  Adviaory  Group  lor  Aaroipace  llaaeereh  end 
Davalopmant.  Parla  IFranoa). 

MEDIUM  ACCURACY  LOW  COST  NAVIGATION 
Aug.  1976  387  p rail  Praientud  at  the  AQARI7  Aylonloa 
Panal  Taoh  Meeting.  Sindal|utd.  Norway.  6-12  Sap  1976 
(AQARD-CP-t76)  Avail  NTIS  HC  $10.76 

A total  of  29  papara  ware  praiantad  dealing  with  medium 
acoureoy  low  coal  navigation  lyalami  for  aircraft  and  other 
vahiclei.  by  eonaldatlng  all  the  optiuni  available,  ao  aa  to 
datarmlna.  II  poaalbla.  tba  optimum  coat/aoQuraoy  mix.  Tlieaa 
papara  were  divided  Into  tha  following  fiva  araaa.  raqulramenta 
and  apaclllcillonu.  radio  tachniquoa.  non-rerilo  tachiilquai. 
appropriBla  navigatinn  eyatam  nomponanti.  and  total  ayttam 
conaldaratlona  For  individual  llllaa.  aea  N76-32149  through 
N76-32176  Author 

N76-3214S  Adviaory  Group  for  Aatoapaca  Raaaaroh  and 
Davalopmant.  Pitna  IF'tancel 

HIGHLIGHTS  OP  KEY  CHARACTERISTICS  CONSIDERED 
FUNDAMENTAL  TO  ANY  NAVIGATION  SYSTEM  THAT 
MIGHT  SE  INTRODUCED  INTO  BRITISH  ARMY  AIR- 
CRAFT 


A C D Walta  IBrIt  Army  Air  Corpa)  In  lit  Medium  Accuracy 
Low  Coal  Navigation  Aug.  1976  6 p (For  availability  sea 

N76-3214B  23-041 

Opatatronal  lactora  Influencing  lha  raquiremant  for  army 
batllefiald  helicopter  navigation  ayatame  are  dlicuiiad  and  lha 
naada  ol  the  operating  crew  are  outlined.  Theae  conalderetioni 
leatl  to  the  conclualon  that  a low  coat,  light  weight,  accurate, 
aalf-containad  navigation  ayatem  la  required  Author 

N76-321B0  Royal  Navy.  London  (Englandl. 

A SURVEY  OF  LOW  COST  SELF  CONTAINED  NAVIGATION 
SYSTEMS  AND  THEIR  ACCURACIES 

J A Taylar  In  AQARD  Medium  Accuracy  Low  Coal  Navigation 
Aug.  1970  6 p (For  availability  sue  N76-32l4e  23-041 

A definition  ol  medium  accuiacy  and  low  coat  la  firit 
altamptad.  and  it  la  noted  that  air -data  ayitama  do  not  aohlava 
medium  aucurioy  and  Inartlal  lyatama  do  nol  yat  fall  within  lha 
dallnltlon  of  low  ooit-  Some  aimple  Irutha  about  lalf  coitialnad 
lyitami  are  highlighted.  Tha  level  of  aiiuranoa  it  which  navigation 
iccuraclia  era  quoted  ahould  be  itindardlrad  Ooppler/compiia 
accuracy  ii  dlclatad  by  heading  accuracy  ovirlend  and  by  lurfici 
affiDta  over  water.  The  baiio  navigation  Information  raquirid  by 
tha  pilot  la  whathar  ha  ihould  attar  lilt  or  right.  Inveitlgitlon  la 
riquirid  on  how  bait  to  Inlagrata  navigation  ayatama  with  low 
light  lanaota.  Author 


N7S-321B1  Firrintl  Ltd..  Edinburgh  (Sootland). 

THE  CONCEPTION  OF  LOW  COST  NAVIGATION  SVSTBMIi 
ANT  OR  BCIiNCI7 

W.  H McKinley  In  AQARD  Medium  Accuracy  Low  Coat 
Navigation  Aug.  197B  7 p IFor  avalliblllty  aai  1976-32146 
23-04) 

Soma  ol  tha  tiolura  Involvid  In  arriving  at  thu  raqulruminl 
lor  low  coit  nivlgullon  lyatami  wtru  pointtd  out.  It  turni  out 
that  whilu  improvumunta  in  technology  land  to  reduce  lha  aoita 
ol  convanllohil  lyalami,  a trua  low  coal  ayatam  la  probably 
ona  which  li  capable  ol  axianding  lha  (aolllllai  ollarad  by  It  to 
appllcitlona  In  which  iirllar  uolutlona  would  hevi  been  doolirad 
unaoonomic.  The  Imilal  adaption  of  many  of  loday'a  navigation 
lachnlquaa  haa  bean  a raault  ol  lha  praxaurai  to  apply  a naw 
technology  It  li  luggaited  that  in  tha  low  ooii  area,  the 
aorraipondlng  praaiurai  axailad  by  lha  maikat  are  much  more 
aighlflcaiil.  Moul  ol  loday'a  davinaa  mail  traditional  raqulramanta 
and  Ihira  may  be  allarnitiva  aolutlona  If  tha  louroai  of  Infoimatlon 
and  the  laohniquai  avallabla  to  hindia  them  ira  lalalad  to  tha 
minimum  riquirimanii  ol  lha  opirilpi.  Tha  cloaait  and  laitait 
pcrialbla  piDoaai  ol  Itiratlon  batwaan  oparalor  and  ayatem  daiignii 
la  necaaiiry.  Author 


N70-321S2  Aaroplana  and  Armimunl  Exparlmantil  Eitabllah- 
mant,  eoioomba  Down  (England).  Navigtiion  and  Radio  Div 
MEDIUM  ACCURACY  LOW  COST  NAVIGATION  SYSTEMS 
FOR  HELICOFTIRS 

T J.  Panlold  In  AQARD  Medium  Accuracy  Low  Coat  Navigation 
Aug.  1976  7 p (For  avallabllhy  aea  N7e-32t48  23-04) 

All  the  lactora  laarllng  to  a ohoica  of  a future  navigation 
uyalim  fur  military  haliuuptara  ware  axarnlnad.  Tha  axaminallun 
nonuldura  Ihu  puul.  Ihu  bauic  raqulramerita  lui  tho  iiavigallDn 
ayatam.  the  hulluuplar  anvironmam.  aarvlca  raquliamani.  puailbla 
uyatema,  coal  anil  utiindardiiatlon.  It  lu  conjiudad  that  a 
Dupplm/cumpaau  xyutein  uoulil  maul  thu  ruqulioinonta  Ini  a 
madlum  aucurucy/low  uoat  lyulam  but  that  tha  raqiiliimert  naatJa 
lurtliar  dallnltlon  aapaclally  In  Ihu  areal  of  oparallonul  lequliemunt 
and  coila.  It  la  liopad  Ihit  In  tha  futuia  uoma  maaaure  of 
alundardlzetion  bu  uchluved.  uuch  an  aim  will  need  to  ba 
racognisud  end  ratialvn  tha  goodwill  ol  all  inturatlail  partial 

Author 


N76-321B3  Hawkar  Siddalay  Aviation  Ltd..  Brough  lEnglandl. 

SOME  NAVIGATIONAL  CONCEPTS  FOR  REMOTELY 
PILOTED  VEHICLES 

J W Lyonii.  J.  D.  Banniitar.  and  J.  Q Brown  In  AQARD 
Madlum  Acouraoy  Low  Coat  Navigation  Aug.  1976  ID  p tali 
(For  avillublllty  uua  N76-32t48  23-041 

Mathoda  by  which  tha  navigutlon  function  lor  Rurnotuly  Pllotad 
Vahioloa  IRPVa)  cun  bo  achluvad  without  lha  mud  lor  cotnpltx 
apaclalliad  nuvlgatlon  aquipmant  wura  dlicuaaed.  Tha  ob|aotlva 
la  to  make  uaa  of  equipmtnl  normnlly  oarrlad  lot  RPV  oparation 
to  aupplamant  n ilrnpla  doad  rackoning  navigation  ayilarn  Tlia 
additional  procasaing  la  corrlad  out  at  tha  control  canter  where 
reilricllona  nn  aquipmant  alze  and  coat  era  not  ao  prohibitiva. 
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Techniques  varying  from  the  use  of  the  data  link  to  provide 
raiige'bearing  navigation  to  map  matching  using  reconnaia&ance 
seneora  or  a forward  looking  sensor  picture  were  discussed  Lisa 
can  also  be  made  of  an  on*board  laser  to  provido  range -to-terrain 
measurements  which,  whan  correlated  with  a computer  stoied 
map,  enables  the  RPV  position  to  be  continuously  updrieit  Results 
of  simulation  studies  earned  out  to  validate  the  techriiquns  and 
provido  an  estimate  of  tha  accuracies  are  presented  Author 

N76-321B4  Rockwell  Intornational  Corp.,  Anahuir.-  Calif. 

MICRO-NAVIGATOR  IMICRON) 

Jerry  A.  Schwarz  tn  AGARO  Medium  Accuracy  low  Cost 
Navigation  Aug  1976  14  p i-iefs  Sponsored  by  the  AF  (For 

availability  see  N76-32148  23*04} 

The  Micron  itrapdown  inertial  navigation  system,  developed 
to  be  a low  cost  medium  arouracy  (one  nautical  mile  per  hour 
radial  position  error  CEP  rate)  navigation  lyitem  for  future 
aircraft/ mliiiles  requiring  medium  accuracy,  was  described  The 
heart  of  the  Micron  syitom  Is  the  micro*electroBtatlc  gyro,  which 
consists  of  a one  centimeter  diameter  spherical  rotor  suspended 
electfOStAtically  by  eight  capacitor  plates.  The  rotor  is  untorqued. 
thus  avoiding  the  accuracy  dagradation  and  reliability  degradation 
from  gyro  torqulng  electronics.  The  gyro  is  used  in  a strapdown 
mechanisation  and  utlliiea  a unique  nrtaat-unbalance  modulation 
technique  for  obtaining  whole  pngle  readout  over  all  attitude 
angles.  Two  bressboard  Micron  systems  have  been  fabrioeted 
and  tested.  The  lost  results  indicate  better  performance  then 
the  one  nautical  mile/hr  performance  goal  undai  all  anvlionments 
teatid  (laboratory,  Vibritlon,  shock,  cold  soak,  scorsbv,  van.  end 
flight  teat).  The  prototype  Micron  systam  is  currently  being 
designed,  and  a full  evaluatlor^  teat  program  la  planned.  Author 


N76*321B6  Draper  (Charles  Stark)  Lab.,  Inc.,  Cambridge.  Maas. 
DIGITAL  PHASE  PROCRSSINQ  FOR  LOW-COST  OMCOA 
RECEIVE  ns 

Duncan  B.  Cox,  Jr..  William  H.  Lae,  William  M.  Stonestreet. 
and  Edwin  V.  Harrington.  Jr.  (AFALI  MAGARD  Medium  Accuracy 
Low  Coat  Navigation  Aug.  1976  16  p refs  (For  avalfabillty 
see  N76-32146  23-04} 

(Contract  F33616-72-C-133&) 

The  application  of  the  serial  digital  phase  filter  (SOPF)  to 
Omega  recsiveru  la  explored,  it  Is  shown  that  the  internal  functions 
of  an  Omega  receiver  can  be  organised  to  take  advantage  of 
ona  or  more  SOPF'a  used  Incombinstion  with  an  LSI  mioi'oprooaa- 
sor.  The  SDPF's  can  alao  ba  used  to  reduce  the  load  on  the 
mioroprocfsior  by  reducing  the  bandwidth  of  the  phaas  data 
being  preasntod  to  It.  The  SOPF'a  can  also  eocompitsh  demodula- 
tion and  analog-to  digital  converalar,  thereby  eliminating  the  need 
for  special  olroultrv  to  perform  these  functions.  Because  of  the 
reduction  .n  dets  bandwidth,  thnrs  Is  an  tnoreaae  In  efficiency 
■nd  productivity  of  thn  mioroprocssaor.  The  processing  efficiency 
of  the  entire  recaiver  is  then  mure  closely  maKimIzed  with  raapect 
to  hardware  and  loftwere  cost.  The  design  approach  is  eppiiceble 
to  u brrrp-bonofi  roceiver.  wlHch  wouki  incorporate  the  most 
elementary  and  muxpansivn  micoprocessor  or  no  microproceosor 
at  all  Author 


N7V32166  ITT  Aviomca.  Nulloy.  N J. 

LOW  COST  NAVIGATION  PROCESSING  FOR  LORAN-C 

and  omega 

Jamas  F DeLormo  nnd  Arthur  R Tuppeii  M AGARO  Medium 
Accuracy  Low  Cost  Navigation  Aug.  1976  17  p tFor  avoilnbliltv 
soe  N7R  32148  23  04) 

A technology  foabibility  donionstriitioii  was  performed  to 
ilutermine  tlie  impact  of  advaiicob  in  MOS/I.SI  semiconductor 
dovelopniants  on  porformance  and  cost  of  radio  navigation 
equipment.  In  particular.  Lorpn  C performance  amd  cost 
□biuctivas  weru  deniuristraled.  This  cJanioristratiOif  has  clearly 
sliown  ihnt  Iho  perforniarrce  raquirements  fo'  botli  ousturo  and 
sophisticated  users  can  be  aatisfiorJ.  Advancement  in  semicoiiduc- 
tor  technology  has  provided  MOS/LSI  end  Schottky  Ri  Polar/LSi 
chip  sets,  central  processor  units  and  compatible  semicoiiductoi 
inarnorins.  whose  arclntocture  is  compatible  wdh  the  requirements 
for  navitjotion  piocossmg  This  technologv  has  been  applied  to 
II  Lorun  C sorsor  prjcaseor  and  a low  cost  airborne  Omugii 
Navigator.  The  cVgitUi  processing.  inicro-corTipiiter  configuration, 
resultant  performiincH  iirul  cost  projections  for  Loran  C applications 
iiro  described  The  resulti.  of  the  mechoniralion  foi  these  systems 
are  used  to  configure  a combined  Loren  C or  Oniega  Novegatur. 
including  an  assesarnent  of  porformnneu  parameters,  physical 
characterisvics  3nd  costs  projections  Author 


N76-32167  Naval  Electronics  Lab  Center.  San  Diego.  Calif 
A NAVIGATION  MONITOR  FOR  VLF  SIGNALS 

E R Sw{ii.'>on  //lAOARD  Madtum  Accumey  Low  Cosl  Navigation 
Aug  1976  7 p ruls  (For  availibility  see  N75‘32140  23  04) 

An  ovotviuw  of  tliii  need  for  end  t)>u  design  of  a VI F navigation 
iimnitoi  IS  prosented  Fundamental  asituciatud  with  various  VLF 
nuvigationot  tucliniqucs  are  discussod  briefly.  2-n>ile  flccurncy  oi 
better  ir,  nsKuined  ty()icul  Sale  operation  withm  existing  airways 
i»  nornuiily  possible  but  protuchon  against  prupagatiunutly  induGud 
t)lundoi9  siiould  be  provided  [)y  a niivigotion  monitor  Tiro  riionitoi 
can  be  dotugniul  so  ns  to  provide  not  only  disturbance  warning 
but  iilbo  distiiiliunc:fi  pnirliction  The  monitor  can  also  assist  in 
profliglit  Author 


N76-3216B  Standard  Electnk  Lorenz  A.G.  Stuttgart  (Weal 
Germany) 

SOME  CONSIDERATIONS  ON  POSSIBLE  NEW  VHF  LOW 
COST  RADIO  NAVIGATION  AIDS 

M.  Boehm  In  AGARD  Medium  Aocuracy  Luw  Com  Navigation 
Aug.  1976  16  p rnfs  {For  svailability  aee  N7b'32148  23-04) 
New  poBsibilities  for  law  cost  navigation  aids  fot  use'  in 
allucdted  VHF  communication  frequency  barids  are  described 
Conventional  VHF  radio  aats  ate  to  be  useable  aieo  for  navigation 
by  adding  u simple  attachment  Three  system  proposals  ere 
presented  (1)  The  ship  navigation  eystem  SNS  is  to  use  rhore 
Atetir^ns  employing  either  amplitude  or  frequuncy  modulation  It 
would  provide  0.1  deg  error  azimuth  within  a sector  ol  e g 
10  deg  and  3.6  dog  error  omnirange  azimuth.  (2)  The  »bip 
ideniificelion  and  location  uystem  SILOS  lo  to  employ  e ohain 
of  shore  bastid  VHF  DF  stations  which  determine  posltiono  ol 
ships  by  biengulating  their  communications  transmiesluns.  (3) 
The  hyperbolic  navigation  system  IHNS  for  tecticel  applications 
ifl  to  use  a chain  of  VHP  •-lailons  transmitting  synchronized 
modulation  fraquei^cies  used  navigation.  The  coordinates  of 
the  highly  mobile  stations  can  be  transmitted  to  the  users 
continoualy  in  a coded  form  Expeuted  accuracy  Is  50  m CEP. 

Author 


N76-321B9  Messerschmidt-Boelkow  Q.iri.b.H.,  Munich  (West 
Germnny). 

CONTINUOUG  NAVIGATION  UPDATING  METHOD  BY 
MEANS  OF  AREA  CORRELATION 

A.  Hessel  end  W.  EckI  h)  AGARO  Medium  Accuracy  Low 
Cost  Navigation  Aug.  1976  19  p refs  (For  evoilebilily  soe 

NV6-3214B  23-04) 

An  autonomous  automatic  updating  rrtethod  i$  cot^sldured 
for  the  improvement  of  novigation  accuracy.  This  is  based  upoir 
the  correlation  between  an  instantaneously  taken  picture  and  a 
ntured  scene  of  the  area  of  interest.  The  displacement  between 
the  Bclual  position  and  the  indicated  posttlon  (take.i  from  thu 
Hinipin  basic  syntoin)  is  derived  from  the  maximum  crusscorreletlon 
of  tho  two  pictures.  Befnilts  of  different  correlation-algorithms 
applied  to  microwave  images  of  rlifforeni  sizes  and  scone 
complexity  (groy  vrliiou)  niu  shown.  Topics  for  further  research 
work  nociibsary  before  flight  touting  such  a sviitein  are  ouliined 

Author 

N7e-3216D  WarrshKjuylvWIrlo  and  Co.  Ltd  . l.oi*.  . (Qnglanu  . 

GRAPHIC  AREA  NAVIGATION  WITH  VOR/VOR,  AND 
VOR/DME  INPUTS 

G.  Wonsbrough-WhitB  In  AGARD  Medium  Accuracy  Low  Cost 
Navigotion  Aug  197fa  17  p (For  availability  see  N76-32148 

23-04) 

The  following  conclusions  relative  to  uoinn  uapucts  of  graphic 
urea  navigation  worn  given  and  cliscussad.  (1)  urea  navigution 
□ffors  odvantugus  of  safety  nrul  ecorromy  to  both  airlines  and 
general  aviation,  with  edvaritagBs  to  air  traffic  control.  (?)  area 
r^avigation  must  dnpend  on  conventional  DR  methods,  with  and 
without  radio,  in  the  low  cost  area  of  general  eviation  There 
ere  pilut/nevigato'  problems,  and  one  duvolupmont  has  been 
the  airborne  courso  Imo  computer  Cglioot  VOR’).  (3)  another 
development  la  Gruphic  Area  Navigation  (QRNdV).  which  uaes 
standard  VOR.  DME  (and  rthot  inputs),  and  is  a computer  based 
cartesian  systuin  that  is  self  chocking  and  goographically  onanted. 
(4)  GRNav  has  airways  and  mnrm©  applical'oni..  (B)  QRNav  has 
been  shown  to  b«  x practical,  simplo  and  chuap  navigation 
uystem,  end  is  now  subject  to  scientific  evaluation  in  the  UK 
and  tho  USA  Author 

N7O-32101  Office  Naiional  d'Etudes  ot  de  Recherches 
Aerospatialeu.  Paris  (France) 

INEXPENSIVE  SYSTEM  OF  MULTIPLE  DEACON  LOCALIZA- 
TtON  FOR  HELICOPTERS 
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Jncques  Dor«v  Z^^ACARD  Modium  Accuruov  Low  Cost  Navigation 
Aug  1976  9 \>  refn  In  FRENCH.  ENGLISH  nummary  (Poi 

availability  boo  N7G'3214B  23-04} 

Two  Kystuma  of  ungiil/ir  (elovntion  and  a;imuth}  localisation 
of  mullipio  boucons  for  application  to  holicoptars,  oro  pre- 
Buntod:  2 Kyutum  making  utui  of  the  holiuoptor  blades  ok 

rocoivuig  dipole  niippuit.  in  iinaociaiion  w'lth  UHF  enutling  boecor^s. 

a systom  making  ubo  of  an  indupundont  rotating  aim  as  dipole 
support,  pldcocl  iiniior  the  halicoptor  fusoliign.  in  assoclubon  with 
microwave  omitting  UnaconB  The  first  KyRtoin  is  arietyred  in 
dotail,  limitations  of  vanouK  kiruts  oro  umphosi/od.  in  particular 
tfiuso  concotning  the  working  wavulongtb  Tho  dole  piucestting 
devices  leading  to  tho  uluctiomagiietic  imugerv  of  the  beacon 
angular  diutrlbution  are  described.  The  aecond  vystern.  leia 
applicable  to  helicoptei.  ih  praHonted  nnd  vurnpared  to  the  first 
one  SB  regards  its  petformunca  Author 


N7tt'32162  Naval  Weapons  Centei.  China  Lake.  Calif 

THE  APPLICATION  OP  RING  LASER  OVRO  TECHNOLOGY 

TO  LOW-COST  INERTIAL  NAVIGATION 

William  P Bell  //lAGARD  Medium  Accuracy  Low  Cost  Navigation 
Aug.  1976  16  p <For  availobilitv  see  N76-32148  23-04) 

The  Advanced  Tactical  Inartlsl  Guidance  System  (ATIQS).  a 
Htrapdown  syatem  using  Ring  Laser  Gyros  (RLQi).  low-cost 
accelerometers,  and  large-scalo  Integrated  circuitry  computer 
technology,  was  described.  Although  primarily  developed  for  a 
long-range  tactical  ntlsslle  application,  the  system  mechanisation 
that  has  evolved  is  directly  applicable  to  aircraft  inertiol  rtuvigatlon. 
The  first  ATIGS  unit  entered  captive  flight  evaluations  In  a pod 
on  a A-7E  aircraft  on  20  Juno  1974.  Results  achieved  during 
this  first  seiies  of  tests  showod  approximately  4 nmi/hr  radial 
error  In  March  1976.  ATfGS  was  flight-tosteu  as  an  aircraft 
navigator,  with  ground  self-alignment  rmd  with  (light  times  of  3 
to  4 houri  In  these  tests  an  average  ci'cular  error  probable 
radial  error  of  2.16  nmi/hr  was  ub'  <nod.  Tho  Ring  Laser  Gyro 
RLQ  appeals  to  offer  a truly  low-cost  ulternotlye  for  future  aircraft 
inertial  navigation  basad  on  the  rusults  of  the  ATIQS  program. 
Further  ATIGS  results  havo  Indicated  that  excellent  long-term 
stability  can  bo  expected  from  these  unaonventlonal  instrumenta. 
These  factors  Indicate  that.  If  properly  integrated  with  low-cost 
accelerometers  and  appropriate  low-cost  digital  computers,  s 
medium-sccuracy.  low  coat  inortlal  navigator  lu  possible.  Author 


N76-32163  Singer  Co..  Little  FaDt.  N.J.  Aerospace  und  Marine 
Systems  Olv. 

INERTIAL  NAVIGATOR  FOR  COMMERCIAL  AIRLINES 

Julius  Weiss  //I  AQARD  Medium  Accuracy  Low  Cost  NavtgBtion 
Aug.  1876  1 1 p refs  (For  availaUdity  see  N76-32148  20-04) 
The  GAMMA  Advanced  Inertial  Navigation  System  is  an 
outgrowth  of  the  SKN-2400  family  of  military  inertial  navhratlon 
equipment,  und  honcu  represents  the  presort  state  of  tlie  art  in 
udvancud  eloclroniu  packaging.  Thu  devoiopment  of  (ha  GAMMA 
Advanced  Inertial  Nnvigution  System,  its  physical  and  functional 
description  and  its  impact,  specifically  on  smaller  general  aviation 
aircraft,  are  described  The  dove^epment  of  the  system  was 
completed  after  many  months  ol  quuhfication  and  flight  teethig 
under  the  aegis  of  the  Federal  Aviation  Adinlrustrution  (FAA) 
The  details  of  those  tests  nnd  their  resulte  are  provided.  Author 


N76-32164  Teledyne  Ryan  Aoronuutlcol  Co..  San  Dingo.  Culif 
LIGHTWEIGHT  DOPPLER  NAVIGATION  SYSTEM 
Robert  E.  Chapman  In  AQARD  Medium  Accuracy  Low  Cost 
Navigation  Aug.  1976  22  p (For  availubllity  see  N76-3214Q 
23-04) 

A self  contained,  low  cost,  llghtwuight.  accurate,  ond  reliable 
navigation  system  for  military  helicopters  was  designed.  The 
systei.)  conshits  of  u Doppler  Radar  Velocity  Sensor  (DRVS) 
and  a Computer  Display  Unit  (CDU)  with  a combined  rneon 
time  dlfforunce  between  (alluros  of  more  than  a 1000  hours, 
and  a 38  percent  circular  error  prob0bllily.  The  capability  of  the 
system  to  be  integrated  with  radio-aided  navigation  syeterm  such 
as  LORAN  and  OMEGA  in  described  An  important  feature  of 
the  system  is  the  capability  of  rapidly  leulaitng  failures  to  o 
ruplucuble  rnoduiu.  and  ease  of  reptacorneiit  of  the  failed'  module 
The  use  of  a special  modulation  form  in  the  DRVS  to  develop  a 
coherent  local  oscillator  is  described.  Also  described  is  an  IMPATT 
solid  statu  transmitter,  time  duplexed  tiovelling  wave  eiray 
antenna,  and  digital  frequency  tracker.  Use  of  a single  chip 
microprocessor  in  the  CDU  Is  deacribed:  emphasis  on  the  human 
factors  engineering  aspucts  of  the  man-machine  Interface  ResuMs 
Indiuate  that  system  muets  the  requirements  that  it  was  designed 
for.  j.NT 


N7C-32106  Singer  Co  . Wayne,  N.J 

DOPPLER  RADARS  FOR  L0W  CO8T.  MEDIUM  ACCURACY 
NAVIGATION 

Hoinx  Buall  fn  AQARD  Medium  Accuracy  Low  Cost  Nuvigation 
Aug  1976  10  p (For  availability  see  N76-32  1 49  23-04) 

A lightweight  Doppler  Navigation  System  (LONS)  was 
designed  which  weighs  und-rr  30  pounds  and  has  o predicted 
itiBun  time  d.iferuuLu  between  failures  over  1400  hours  and 
a predioted  navigation  accuracy  of  1 3%  of  distance  travelled 
with  1'Ki  (1  Sigma)  headir..  re*orunce  Th-*/  system  is  designed 
for  use  in  mihtuiy  helicoptoru  The  LI.' NS  consists  of  four  units 
(1)  Doppler  rodor  velocity  ser^sur.  consisting  of  a rec^e'ver 
transmitter  antenna  unit  and  signal  beta  converter  unit.  (2)  uontrol 
display  unit,  and  i3)  atearlng  hover  Indicator  unit.  Diagrams 
Illustrating  each  unit  are  shown  Author 

N76>32166  Ferranti  Ltd..  Edinburgh  (Scotland) 

TWO  NEW  SENSORS  AND  THEIR  POSSIBILITIES  IN  LOW 
COST  HEADING  REFERENCE  SYSTEMS 

W,  H.  McKinley.  A.  Liablng.  and  K.  R.  Brown  In  AQARD  Medium 
Accuracy  Low  Coat  Navigation  Aug.  1976  7 p (For  availability 
see  N7e-32148  23-04) 

The  requirement  for  heeding  In  a navigation  syatem,  both 
as  primary  data  artel  for  the  pointing  of  cortam  lentori  la  dlicutsad. 
Thi  airborne  appllcatlone  of  ftoading  for  fixed  and  rotating  wing 
aircraft  are  axamintd  It  is  pointed  out  that  developmanis  in 
gyroscopes,  reaulting  from  Inertial  technology,  now  make  it 
possible  to  provide  n heading  memory  with  a very  low  drift. 
But  this  Is  not  usable  unless  the  device  can  first  be  referenced 
to  true  North,  which  intioduces  the  desirability  of  gyro-compassing. 
This,  In  turn,  leads  to  certain  instrument  requirements.  Two  new 
sensors  suitable  for  use  on  gimballed  platforms  but  aiiuntlally 
of  simpla  construction  end  reletivtly  low  cost.  They  ere  Double 
Integrating  Angular  Accelaromvtei  and  a Fraa  Rotor  Gyroecops. 
the  Oaclilogyro.  Poaaibla  aystam  configuiatloni  ere  indicaiad.  and 
conclusions  are  drawn  ao  to  areas  in  which  these  techniques 
can  most  profitably  be  applied.  Author 

NVE>32167  Bodansenwurli  Oeraatatechnik  Q m b.H . Uebsriingan 
(Wait  Gnrmany) 

THE  FNA  619:  A SELF  CONTAINED  LOW-COST  NAVIGA- 
TION SYSTEM  FOR  GROUND  VEHICLES 

U K.  Krognuinn  In  AGARD  Medium  Accuracy  Low  Cost 
Navigation  Aug  1976  18  p refs  (For  availability  see  N76-32 14B 
23-04} 

Thu  Fahryeug-Navigations-Anlagu  syiturn’s  application  to  a 
German  artillery  obBeivoriun  tank  is  oxaminad  Required  perform- 
ance data  end  yaneiBi  ruquirumunts  were  met  utilising  proven 
hardware.  To  rnuel  the  rnqulrad  vary  bhort  Inltialiistion  time  a 
MerlUian-Gyro  web  used  lor  aligning  the  heeding  refereircu  unit 
uf  the  syetum  Built-In  test  hardware  end  software  were 
mcorpureted  to  achluvu  higli  error  duiectiun  and  localixatton 
probability  without  thu  nood  for  oxtotnul  tost-equipmont. 
Because  tlio  syntum  Ih  KellcontaiiiucI  it  ib  thus  inaorisitivo  regurdliig 
jamming  In  IIb  buBic  cunfiyiirution  it  ih  eKHmitially  a low  cost 
syalnm  und  bocauee  uf  its  mnUular  dusign  it  cun  bo  muddied 
and  uugmuntcKi  uuBily  Authut 

N76-3216B  Marconi-Eltiolt  Aviunic  Systninb  Ltd.  Rochoster 

(England).  Aiiport  Workti 

HELICOPTER  AIR  DATA  MEASUREMENT 

C.  J.  Frost  in  AOARD  Modium  Acuiiracy  Low  Cost  Navigation 

Aug  1976  13  p (For  av.illabllity  see  N76-32148  23-04) 

A helinoptur  air  data  sensor  cystam  wbh  devolopml  which 
nun  providn  accuratu  air  dale  including  forward,  aftwerd.  ildewayr 
uihI  vertical  airspeed  information  fur  flight  control  end  navigation 
purposes  Tho  helicoptur  uir  duta  system  conslBttt  ol  the  following 
uquipmeni  (1)  a miilti-uxis  swivalliny  pilot  static  probe.  (2)  a 
digital  ah  data  computer,  end  (3)  optional  dlaplays  of  eltltude, 
altitude  rate,  calibrated  airspeed,  uldesllp  angle,  combined  torque 
ond  maximum  torque,  payload  margin,  and  air  temperature 
Present  hoiicoptor  air  data  sonsurs  suffer  from  gross  anore  at 
flight  volocitiun  below  40  knots  Ttio  causus  of  thusu  ermra  are 
the  Inability  nf  Jirbninu  HansorH  to  datect  low  air  volocitlou  or 
dynamic  pressuros.  and  the  corruption  of  the  pressuiu-flow  field 
aiound  tho  hellcoptur  by  the  rotor  Induced  flow  Photographs  of 
the  Installed  air  data  sensor  system  in  a helicopter  are  pro- 
vided Author 


N76-321BS  Sperry  Gyroscope  Co  Ltd..  Bracknell  (England). 

LOW  COST  SELF  CONTAINED  SOLUTIONS  TO  THE 
NAVIGATION  PROBLEM  IN  ROTARY  AND  PIHEO  WING 
AIRCRAFT 
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h Browin  [Doccu  Co  . London}.  T S Kitching  (Dacca  Co.,  London), 
and  0 L WnghI  /m  AGARO  Mndiurn  Accuracy  Low  Cost 
Navigoiion  Aug  19V6  H p (For  availubiiitv  saa  N76'32148 
23-04) 

Dttfaiiao  bLidgoi  liinitutionu  often  make  it  noceosary  for  the 
uparetionfil  stuff  of  many  air  forcae  to  review  their  avionics  system 
requiromonts  Only  limitod  reliance  can  be  iilticed  on  the  use  of 
ground  bauecJ  radio  aids  while  the  fiigh  cost  pure  innttial  solution 
far  from  sutiRfius  the  multiplicity  of  iniiitury  uircroft  roles  with 
which  the  operational  stuffs  huva  to  contund  A Modular  Building 
Block  Concupt  for  self  containnd  Hysterns  is  proposed  which 
con  be  tailored  to  provide  the  required  facilities  and  perform- 
ance to  meet  a specific  rule  while  retaining  a high  degree  of 
logistic  coitiiTionnlily  between  differing  uircratt  types,  and  at  u 
low  cost.  Thu  pinpuHod  modular  solution,  already  a feet  with 
hardware  in  producilott  and  going  into  service  is  baied  upon 
the  use  of  the  following  herdware  alementa  (1)  a two/three 
axis  velooity  senaoi,  12]  a two/thrae  axle  huading/attituda  aantor, 
and  (3)  a digital  navigation  computer.  The  puialblllty  of  uoupllng 
of  Ihaso  systems  tu  a range  of  weapon  delivery  equipment  la 
suggested  Author 


N76>32170  Rockwell  International  Carp..  Anaheim,  Calif 

HAND  HELD  CALCULATOR  TICHNOLOOY  APPLIED  TO  AN 
ADVANCED  LOW  COST  OMEQA  RECEIVER 

Barnard  N.  Gaon  In  AQaRD  MaciiiPn  Accuracy  Low  Coat 
Navigation  Aug.  1B76  9 p rnfi  (For  availabllltv  tea  N76-32148 
23<04} 

Recent  technological  advances  In  metal  oxide  eemioonductor 
circuitry  have  reiultad  in  mess  production  of  cammerclal 
oalRulatort  and  with  It  the  availability  of  low  coat  microprocuaaora. 
Thusa  devioai,  although  llmitad  in  computational  capability,  can 
be  uucceisfully  applied  to  the  development  of  a low  cost  Omega 
navigation  set.  The  basic  daslrabla  features  of  an  airborne  Omega 
reoDiver  were  itudlad.  and  the  required  functions  Identified.  A 
simpitfiorl  tachr^lquB  to  auhiava  bettei  accuracy  was  identified. 
The  ways  in  which  mictcprocaesars  can  be  utilised  to  arrive  at 
a low  cost,  fully  automatic  composite  airborne  system  are  outlined. 
The  lecQiver  and  procasior  portions  of  the  Omega  set  era  detailed 
Proioiype  hardware  (hat  has  been  flight  tinted  is  described,  end 
performance  data  are  preianted.  The  basic  function  of  the  Omega 
aei  IS  to  determine  and  keep  track  of  present  position  by  receiving 
and  processing  the  Omega  very  low  frequency  trarismissions. 
Photoyrophi  of  the  control  and  ditpley  units  of  the  Omega  set 
are  provided.  Author 


N76-32171  Marcuni'Elllot  Avionic  Systems  Ltd.  Basildon 
(England). 

THE  APPLICATION  OF  MINf  PROCEBSORS  TO  NAVlOA* 
TION  EQUIPMENT 

M.  R.  Hopper  /rt  AQARD  Medium  Accuracy  Low  Cost  Navigation 
Aug.  1976  1 1 p (For  avallubllity  see  N76'32146  23-04) 

Modern  technology  has  allowed  the  production  of  a very 
small  nilnlofure  processor  using  Integrated  circuit  techniques 
Because  of  It's  simplicity  and  sue.  the  same  processor  can  be 
used  variously,  to  proceua  information  Irom  a variety  of  different 
inputs,  tu  provide  information  to  drive  various  output  peripherals, 
or  to  process  information  within  e dedicated  equipment  The 
design  requirements  for.  and  the  aparetlon  of  such  a mini-proceaeor 
are  considered.  It'u  uses  are  illustrated  by  It's  inclusion  in  a 
place  of  dedicated  navigation  equipment  (TACAN).  where  It  Is 
used  to  solve  a particulur  set  of  data  Also  It  is  considered  in  a 
family  of  area  navigation  systems,  where  it's  flexibllltv  Is 
Illustrated  hy  the  varying  requirements  of  auch  systems. 
Photographa  of  display  devices,  digital  computers  and  other 
oomponents  used  are  shown  Author 

N76'32172  National  Aarospaco  Lab..  Amsterdam  (Netherlands). 

A MATHEMATICAL  MODEL  FOR  THE  ANALYSIS  OF 
NAVIQATION  SYSTEM  ERRORS  OP  MODERN  FIGHTER 
AIRCRAFT 

F J.  Abbink  and  N VenDriel  In  AGARD  Medium  Accuracy 
Low  Cost  Navigation  Aug.  1976  11  p refs  (For  availability 

see  N76-32148  23-04) 

An  error  analysis  of  an  inertiel  navigation  ayatem  by 
Gomputerixed  simulation  is  presented.  In  order  to  compute  the 
standard  deviations  of  thu  navigation  system  errors,  the  matrix 
equation  ropreaentinu  the  set  of  linearized  difforential  equations 
for  the  navigiitiun  system  error  behavior  was  transformed  into 
an  evolution  equation  for  the  covariance  matrix.  The  navigation 
system  error  model  took  into  account,  olignmerit.  navigation  along 
a specific  flight  profile  and  updating.  Position  error  distributions 


were  calculated  and  analyzed  for  different  flight  profiles,  with 
and  without  updating  for  a specific  type  of  Inertial  navigation 
Hystanv  Author 

N7S-32173  ITT  Avionicii.  Nutlev.  N j 

MEDIUM  ACCURACY.  LOW  COST  NAVIGATION : LORAN  C 
VERSUS  THE  ALTCRNATIVEB 

J P VahEttnn  fn  AGARD  Medium  Accuracy  Low  Cost  Navigation 
Aug.  1978  24  p refs  (For  avsilabiiily  see  N76  32148  23-04) 
The  fundamentals  of  the  Loren  C syster^-i  are  compared  with 
the  fundamentals  of  altornntivo  navigatior>  systemi  (Omega.  Docoa. 
Loian  D).  Thu  upenitional  merit,  the  univeisel  applicability,  and 
the  economy  of  Loran  C ero  diunusbed  Thu  use  of  Loren  C as 
0 low  cost  navigation  system  on  a national  end  Irtternalional 
level  IS  examined  The  use  of  Loran  C in  military,  nonmilitery. 
and  Dommerclal  eir  service  ie  also  ocinildertd.  Radio  frequencies 
nnd  bandwidth  used  by  Loren  C and  other  navigation  sysiams 
are  nited  Also  orovided  ore  block  diagrams  of  a generalized 
radio  navigation  receiver  Author 


N76-32174  Air  Force  Avionics  Lab.  Wright-Patterson  AFB. 
Ohio 

SYSTEM  APPROACH  TO  PRACTICAL  NAVIQATION 

Jin  W.  Chin  and  Russell  E Weaver.  Jr.  (Northrop  Elootronios 
Div.)  In  AQARD  Medium  Accureoy  Low  Cost  Navigation  Aug. 
1976  Up  refs  (For  availability  set  N7e-32  148  23-04) 

A background  introduction  la  presented  of  varlouH  navigation 
sansors  dlscuaslng  thair  characteilstics  and  limitations  The 
forthcoming  satelllla  navigation  system,  NAVSTAR  Global 
Poaltloning  System  (OPS),  will  ba  axpiolted  as  en  uislmate 
capability  o!  providing  L Band  signals  from  which  posit ir  \ velocity, 
and  timt  can  be  delerminad.  This  dual  oapabillty  will  simplify 
tha  implemintation  of  intagraled  systems  A typical  medium 
ecciuraoy  syitem  la  desorlbad.  Tha  widely  acoeptad  inclusion  of 
an  insrtlal  subsysttm  will  be  amphaslzed  ott  the  merit  of  a 
multifunotlonei  capability  beyond  that  fur  navigation.  Roles  in 
flight  control,  Initrumantatlon.  end  augrtiantatlon  of  mlaslon 
avionics  are  rscognized.  Tho  itrapdown  meuhan.zatlon  and 
aiaoclaitd  Instrumenta  are  introduetd  to  discusa  a potential 
alternative  to  (he  conventional  all  attitude,  gimbalied  platfuim. 
Thast  advancai  provida  the  attributes  to  accompliih  low  cost 
disigna  of  medium  acouraoy  navigation  syitorns.  Integration  of 
avillablo  utnsor  data  to  provida  the  required  navigation  perform* 
ence  is  cuiinidsred  the  moat  iffeotiva  method  of  etteining  low 
noit  equipment.  Modularliy  expressed  In  the  design  will  provide 
flexibility  and  adaptability  to  a broad  class  of  users.  A total 
performanoa.  coeti  of  ownership,  approach  le  used  to  verify 
system  design  end  selection.  Author 

N76-3217B  Decoa  Nevigator  Co.  Ltd-.  Chessinyton  (England). 
SSM  Div. 

INTEGRATED  DOPRLER/HEADINQ  REFERENCE/RADIO 
NAVIGATION 

D.  Halllwall  In  AGARD  Medium  Accuracy  Low  Cost  Navigation 
Aug.  1976  9 p (For  availsbility  see  N7e-32148  23-041 

Medium  nucurscy  low  cost  nevlpatlon  systems  providn 
flexibility  of  operation  with  tha  minimum  of  limitations,  whilo 
retaining  the  mejor  benefits  of  ilmpliclty  of  concept  and  of  design 
A simple  system  concept  based  on  curiontly  available  equipments 
le  outlined.  A DR  syitem  based  on  a currently  available 
gyromagnetic  heeding  reforenca  and  a fixed-aerlal  Doppler  radar 
is  ssseised  as  capable  of  two  sigma  accursoy  In  the  range  1% 
to  3%  of  distance  flown.  Foi  operations  requiring  consistent 
accuracy  over  long  periods  of  flight  or  accurate  relative  navigation 
the  DR  aystsm  Is  lupplsmenied  by  a simple  Omega  rucalvar 
front-end.  tha  signali  being  procaiaed  in  the  DR  system  computer. 
The  systorn  is  capable  of  providing  medium  to  high  accuracy 
navigation  at  low  total  cost  for  a wido  range  of  halluupter  and 
aircraft  operational  requirements  Author 


N78-32176  Cr^mputing  Devices  of  Canada.  Ltd  . Ottawa  (Ontoriol 

AN  OPTIMALLY  INTEGRATED  PROJECTED  MAP  NAVIGA- 
TION SYSTEM 

D.  B.  Reid.  R.  K.  Harman,  and  0 J Frame  In  AGAHD  Medium 
Accuracy  Low  Cost  Navigation  Aug.  1976  31  p rufs  (For 

avellabillty  aae  N76-32148  23*04) 

A unique  integrated  tactical  navigation  eystem  IITNS)  concept 
for  helicopter  applications  is  deBcrlbed.  This  concept,  which  could 
be  extended  for  application  In  high  performance  tauncol  aircraft, 
is  based  on  the  proiected  map  system.  PMS  6*6.  currontly  in 
production.  The  primary  navigation  unit  of  the  ITNS  Is  the  Doppler 
dead  reckoning  (DR)  subsystem  which  uses  simple  directional 
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and  Vfdical  gyros  as  heading  and  attitude  asniois  Auilllaiy 
navigation  data  are  supplied  by  a proleclad  map  display  (PMDI 
and  a triad  of  magnatomolers  strapped  to  the  airframe  The 
PMO  dllpleys  aircraft  position,  track  and  bearing  to  destination 
pictorially,  providing  esosllent  pilot  orientation  and  position  flsmg 
capability  Tlia  magnetic  sansoi  measures  three  componiinti  of 
the  earth'!  field,  from  which  additional  haading  and  attitude 
Information  are  deiived  A digital  Kalman  fllturing  algorithm  Is 
implemented  to  astimata  system  errors  from  DR.  PMO  and 
strapdown  magnetic  data  The  erinr  estimates  are  fed  baok  to 
correct  OR  position  and  null  sensoi  errors,  resulting  in  a fully 
Integratad  system  which  provides  escelloni  performance  at  low 
cost  Simulation  results  indicate  that  system  accuracy  without 
position  fiMos  will  be  better  than  2 per  cent  of  dista'ico  travailed 
(96  per  cant  confidence).  Author 


X7B-7M73  Advisory  Qtoup  for  Aeirsnautlcal  Research  and 
Oevolopment,  Parle  IFrence). 

TECHNICAL  EVALUATION  REPORT  ON  THE  QUIOANCE 
AND  CONTROL  PANEL  aVMPOtlUM  ON  PRECISION 
WEAPON  DELIVERV  8VBTSM8  EMS 
C.  Tom  Minay  Doc  1973  1 p Coni,  held  at  Eglin  AFB,  Fla.. 
Jun.'  1973 

IAQAHD-AR'74)  NATO  Classified  report 

NOTICE.:  Available  to  U.S.  Government  Agunclas  and  Their 
Contractors 

A teohnical  evaluation  of  the  confersnae  la  praaantari 
Symposia  papers  and  discussion  are  synthesliad  In  order  to  Identify 
the  critical  issues  as  well  as  establish  a oonfarance  consansue 

Author 


X7B'70S74  Advlsoiy  Group  fur  Aaiunaullosl  Research  end 

Development.  Peril  (Francal 

PRECISION  WEAPON  DELIVERV  SYSTEMS 

Sep  1973  Ip 

IAQARD'CP-1421  NATO-Clasalflad  rapoit 

NOTICE  Available  to  US.  Gavariimanl  Agencies  and  Their 
Contractors 

A tympoilum  was  held  at  Eglin  AFB.  Klodde  which  ooveiad 
the  following  main  toploa,  (1)  ayetirn  development  teohnlques, 
121  navigitlon  and  control  teohnology.  (31  terminal  phase 
technology.  (4)  preolslon  weapon  concepta.  end  (61  syatem 
eviluitiun,  end  reieatoh  and  development  program  needs. 

Author 

X77'7203S  Advisory  Group  lor  Aarospuco  Hesaorch  and 
Dovelopmenl.  Paris  IFrancel 

USE  OF  PRECISION  POSITIONING  SYSTEMS  BY  NATO. 
VOLUME  1 

Jill.  1976  4B  p 

(AQARD- AR-B6 -Vol- 1 1 Avail:  Advisory  Group  for  Aerospace 
Research  and  Development.  Pads.  France  NATO-Classified  rapoit 

NOTICE  Available  to  U 5 Government  Atjencies. 

An  evaluation  of  the  potential  applications  within  NATO  of 
a precision  positioning  syatem  IPPSI  - as  esenipliflsd  by  the 
U S.  NAVSTAR  Global  Pnsltlonlng  System  ■ Is  presanlad  Special 
emphasis  is  pieced  on  a gualltatlve  and  quantitative  evaluation 
of  the  ImpacI  of  Incrcar.ed  position  Information  accuracy  on  the 
tactical  sir  attack  capability  of  NATO  In  Europe  In  the  ISBO'a 
and  beyond.  The  atudv  cunoludei  that  a secuie  and  very  precise 
PPS  IS  feasible  With  such  a system,  the  all-weathei  attack 
cspahlllty  on  quasi  stationary  targets  Is  ro  promising  that 
continuing  operational  analysis  should  bo  performed  Author 

X77-72042  Advisory  Qtoup  for  Aerospace  Research  and 
Oovelopmont.  Paris  (France). 

NIGHT  VISION  DEVICES  FOR  FAST  COMBAT  AIRCRAFT 

11976)  624  p 

IAGARD-R-73;  AASC-Study-6)  Avail'  Advisory  Group  for 
Aerospace  Research  and  Davelopment.  Paris.  Franca 

NATO'Classlllad  report 

NOTICE:  Availabln  lo  U.S.  Qovornmont  Agencies. 

The  application  of  night  vision  davlcou  to  fast  combat  aircraft 
operating  at  low  altitudas  Is  ooneldersd  from  the  standpoint  of 
synfhasiting  and  analyilng  overall  systems  lor  attacking  typical 


ground  targals.  The  effects  of  terrain  aortanlng,  weathsr,  human 
factors  and  display  prpbismi.  largsi  cheracterltllca  with  tht  main 
emphasis  on  vehicliis.  navigation  accuracy,  and  aircraft  attack 
dynamics  loi  tlis  ossa  of  relsrdad  bombe  are  examined.  Shoilfsll 
in  knowledge  in  key  aiess  Is  hlglilighlsd.  pilnolpally  ths  importanoe 
of  atmospheric  attenuitlon  on  ELI R purformanca.  the  degradation 
in  human  oparatoi  peilormance  In  lutbulsnl  condltiona  st  low 
eliitudas.  end  the  intsrncllon  of  aenspr/diiplay  puramotara  with 
severe  search  lime  consttolnis  Tha  impact  of  » throe!  environment 
was  dallberetely  excluded  Author 
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06  AIRCRAFT  DESIGN.  TESTING 
AND  PERFORMANCE 

Includit  lircralt  ilmulitlon  tachnology.  For  ralatad  informBtion 
i«t  alio  /0  Spactcrtit  Daslgn,  Tasting  and  Parimmanca 
and  39  Structural  Maehamcs. 

N74-1t6U|  Advlaory  Grou|i  loi  Aaroipaca  Raiaatch  and 
Davalopmanl,  Parli  IFranca) 

AN  OVIRVIEW  OF  US  ARMV  HCLICOPVER  STRUCTURES 
RRIIABILITY  AND  MAINTAINASILITV 

Thomas  L Houaa  (Army  Air  Moblllly  R and  D lab . Fort  Euatla. 
Va  ) Jan.  1974  19  p rail  Pruaanlad  at  36th  Mailing  ol  the 
Structural  and  Malar.  Final  IfiMPI,  Milan.  3-6  Apr.  1973 
IA0AR0-R-ei3)  Avail:  NTIS  HC  $4.00 

Apprpalmilaly  28  paroant  p)  all  U.  S.  Army  halleoplar  laHuraa 
and  flald  miinttnenca  man  houri  ira  ralatad  to  alructuraa. 
EKtarnally  Induoad  daniaga  la  tha  primary  oiuaa  ol  many  lalluraa. 
and  It  la  tha  aaianllal  ralliblllty  and  maintainability  conildaratlon 
In  tha  aalaotlon  of  rotor  blida  and  traniparinoy  dailgna.  With 
tha  axcaptlon  of  rotor  bladaa.  moat  rtruotural  fiilurai  ira  normally 
conildarad  ai  maintaranca  downtima  iinalliva  as  oppoiid  to  a 
coat  problam.  Qraatly  Improvad  daaign  and  lait  documanta  couplad 
with  laaaona  laarnad  aopaar  to  ba  'hn  moil  riiponviva  approach 
to  gaining  aignifloant  atructuial  Improvainanta.  Halleoplar  vibration 
raduollon  can  proouca  a major  radiiotlon  In  aacondary  atructural 
lallitra  and  maintananoa  r ttaa.  Author 


N74-20S39||I  Advlaory  Group  for  Aaroapaca  Haaaaroh  and 
Davalopmanl.  Paria  (Franca). 

TECHNICAL  EVALUATION  REPORT  ON  AOARD  FLIQHT 
MECHANICS  PANEL  SYMPOSIUM  ON  FLIQHT  IN  TURSU- 
LENCE 

W.  S.  Alkon.  Jr.  (NASA).  Waahlnglon)  and  D.  Laan  (Roy.  Aircraft 
Eatab.,  Dadlord,  Engl.)  Fab.  1974  10  p Coni,  hold  at  Woburn 
Abbay.  Rngl..  14-18  iVlay  1973 
lAGARD-AR-a?)  Avail:  NTIS  HC  $4.00 

Tha  procaadlnga  ol  a confaranoa  on  tha  affacti  of  atmoa- 
pharlo  turbulanoa  on  flight  charaotarlatlos  arc  praiantad.  Tha 
aubjaoli  dltouasad  Includa  tha  following:  (1)  lutbulani  anvlron- 
mant.  12)  oparatlonal  pioUami.  (31  daaign  crltaila.  and  14)  artlllolal 
aldi  lor  flight  Improvamant.  Ona  cunoluilon  la  that  lhara  la  a 
critical  noad  lor  crota  oorralatlon  maaauramanti  batwaan  various 
low  atmoaphara  turbulence  componanti.  Additlonil  dlacuaalon 
ware  held  concarnlng  waka  vortax  raaaaroh  for  wtka  vortax 
dataotlon  and  avoldanoa.  Author 


N74-aE448||l  Advisory  Group  (or  Aarospaoa  Rasaatoh  and 
Davalopmanl,  Parle  (Franca). 

PREDICTION  METHODS  FOR  AIRCRAFT  AERODVNAMIC 

CHARACTERISTICS 

May  1974  349  p 'afs 

IAOARD-LS-971  Avail:  NTIS  HC  $20.60 

Tha  procaadlnga  ol  a conlaranca  on  methods  ol  pradloting 
aircraft  parlormanca  are  praaantad  Emphasis  was  plaotd  on 
prodlcllng  aircraft  range  and  radlui,  alrllald  and  maneuver 
parformanca,  and  aerodynamic  charactarlstlos.  Combat  and 
transport  aircraft  ware  conaldarad  ovtr  condltlona  ranging  from 
extramaly  low  apaada  through  •ubsonlc/traneonlo  to  auparaonic 
epaada.  Aircraft  lift  and  drag  aitimatlon  mathoda  ware  analysed 
along  with  ralatad  aarodynamlo  optimisation  taohniquaa.  Praotical 
method!  (or  wlng/body  aerodynamic  daaign  and  boundary  layor 
flow  traatmanta  wars  conaldarad.  Tha  prediction  and  Impllcatlona 
of  spsolal  aerodynamic  aharaa'.arlttlcs  aeaoolatad  with  angina 
Installation  and  axtarnal  store  affects  era  axamlnad,  ralavsnt 
atabllliy/control  nasda  are  ravlawad,  and  soma  aircraft  noise 
raatralnta  on  aerodynamic  design  art  Inveatlgatad.  For  Individual 
lltitt,  its  N74-2e44e  through  N74-2646B. 


N74-2644E  Royal  Aircraft  Ealabllihmant.  Farnborough  (England). 
GENERAL  TECHNICAL  INFORMATION 
John  Williams  In  AQARD  Pradlotiori  Mathoda  Ipr  Alroralt 
Aatodyn  Charactarlallct  May  1974  6 p (For  availability  asa 
N74-2B44B  18-02) 

Pradlctlon  and  optimisation  mathoda  for  dalarmlning  alroralt 
parformanca  are  diaoutaad.  Tha  major  dallcisnoiss  In  tha  slats 
of  knowledge  on  aarodynamlo  oharaotarlatlot  ate  stieiaod 
Recommendatlona  for  Improvement  In  theorelloil  traetmenta. 
ground  bated  tasting  laollltlaa,  and  flight  tasting  tachniquat  art 
aubmittad.  Tha  overall  tschnlcsl  conatralnta  on  aircraft  parformanca 


pradlctlon  ire  defined.  Specific  teohnioel  leoluraa  on  the  aubjecti 
ol  alroreft  performance,  wing  aarodynimlc  design,  angina 
Inatallatlop  aerodynamlot,  axtarnal  atora  tatodynamici,  and 
ttfblllty  end  control  implloitloni  are  Idantlflad.  Author 


N74-2S447  MoDonnell-Douglat  Corp.,  Long  Batch.  Celll 
Aarodynemlct  Subdivision. 

AERODYNAMIC  PREDICTION  MBTHODf  FOR  AIRCRAFT 
AT  LOW  SPEEDS  WITH  MICHANICAl.  HIQH  LIFT  DE- 
VICES 

J.  Q.  Callaghan  In  AQARD  Pradlctlon  Mathoda  for  Aircraft 
Aetcdyn.  Chartciarlatlcs  May  1974  62  p raft  (For  evallablllty 
tee  N74-2e44B  18-021 

A lurvey  of  preMnt  mathodology  used  (or  tha  tatlmation  of 
low  tpaad  aarodynamlo  charaotarlitloa  ol  aircraft  with  mechanical 
high  lift  ayatama  la  praaantad.  Whila  this  mathodology  it  appllcabla 
to  a large  variety  ol  aircraft  with  unpowared  high  lift  tyttama, 
tha  amphatit  la  on  trantport  type  alrorift.  Prediction  mathoda 
ampirloally  derived  from  asparlmantal  data,  ta  wall  at  mora 
aophlatleatad  thaoratlotl  mathoda  are  diwutaad.  Corralttlona  of 
oaloulatad  ratulta  with  both  wind  tunnal  and  flight  matauramantt 
■ra  praaantad.  To  plact  tha  currant  atata  ol  tha  art  ol  mathodology 
Into  proptr  partpactlvt.  a critical  ravlaw  of  aratt  of  both  atrangth 
and  waaknttt  It  praMntad.  with  amphatit  on  future  raqulramanta. 
Within  thli  context,  tha  pattloular  need  lor  mathoda  to  attimata 
tha  high  lift  oharaotarlitlca  ol  alroralt  with  thin,  highly  awapt, 
low  aipact  ratio  wingt,  such  as  tupartonlo  transport  conllgura- 
tlont  era  ravlawad.  Author 


N74-2S44S  Royal  Aircraft  Eatabllshmant,  Bedford  (England). 

A REVIEW  OF  THE  LOW  EPpBD  AERODYNAMIC  CHARAO- 
TSRIITICE  OF  AIRCRAFT  WITH  FOWERID  LIFT  SVE- 

TIMB 

D.  N.  Foster  In  AOARD  Pradlctlon  Methods  for  Aircraft  Aatodyn. 
Charactarlttlci  May  1874  43  p tafa  (For  avallabIKty  aaa 

N74-2e44B  18-02) 

Tha  aerodynamic  oharaoterliilci  of  a number  ol  diflataiit 
conllgurallona  ol  llxad-wlng  aircraft  with  powarad  lift  tyitema 
are  dlacuaaad.  Mathoda  lor  pradloting  tha  isrodynamlo  ohtraoterlt- 
tica  are  dtvalopad.  Contidttatlon  la  glvan  to  alroralt  employing 
boundiry  liyer  control,  beaad  on  jat  flaps  with  Intarnel  blowing, 
extarnal  blowing  from  undarwing  and  ovarwing  anginas,  and 
augmantor  lyataini.  Spanwiaa  blowing  and  othar  apaolalliad 
taohniquaa  ara  axamlnad,  Aaiodynamlo  oharaclarlatlea  in  ground 
affact,  an  wall  as  In  (raa  alt,  ara  ttpotlad.  Soma  aapaota  of  Ihi 
nolsa  problama  which  art  diraotly  rtlaiad  to  tha  particular  loweitd 
lift  ayattm  undar  dlacuaalon  ara  conaldarad.  Author 


N74-2644E  Boling  Commatiail  AIrplana  Co.,  Ranton,  Wash. 
AIRCRAFT  LIFT  AND  DRAO  PREDICTION  AND  MEASURE- 
MENT 

Q.  M.  Bowti  In  AQARD  Pradlctlon  Mathoda  lor  Alrorift  Aarodyn 
CharaottrUtlos  May  1874  44  p nfi  (For  tvallablllty  sea 

N74-2e44l5  16-02) 

Taohniquaa  lor  pradloting  and  miaauting  lilt  and  drag 
ralitlonahipi  tor  lubionlo  ctuiaa  flight  ara  dtaorlbad.  Tha  rtatui 
ol  this  drag  mathodology  li  ravlawad.  Racant  praaantatlona  on 
tha  aublaot  ara  rafaranoad  and  Incoqiaratad  Into  an  ovartll 
summary  diaorlbing  cuiront  oapabllltiai  lor  daveloplng  tha  bails 
ol  iltoraft  parformanca  pradlntions.  Ttia  rola  of  tha  wind  tunnal 
in  airplana  daaign  and  davalopmarit  la  dliousiad.  and  tha 
Importance  of  flight  teat  maaauramanti  of  apaoilic  ranga  and 
angina  paramatara  la  imphaiisad.  Thao'atlcil  davalopmanta  (or 
thm-dlmtnaloi'ial  daaign  and  llft/drag  pradlctlons  ara  daicribad. 
Tha  aouuraoy  with  which  tha  drag  lavili  of  a naw  daaign  can 
ba  datarmlnad  la  axamlnad.  Examplaa  of  ipaclallsad  wind  tunnal 
and  night  Invaillgatloni  Into  tha  airflow  and  praaaurai  on  localliad 
portions  of  an  airplana  are  ptaatnltd.  Author 


N74-2S4B0  Brillah  Aircraft  Corp..  Filton  (England). 

PREDICTION  OF  SUPERSONIC  AIRCRAFT  AERODVNAMIC 
CHARACTERIETICI 

C.  S.  Luymtn  and  T.  Markham  In  AQARD  Pradlctlon  Mathoda 
(or  Alroralt  Aarodyn.  Charactorlatlca  May  1874  62  p rila 

(For  availability  asa  N74-2644B  16-02) 

Tha  mathoda  ouriantly  avallibla  lor  tha  pradintlon  of  tha 
■arodynamlc  ohariotarlstlca  of  auparaonic  aircraft  sa  thay  otfaot 
parformanca  ara  ravlawad.  Tha  problama  of  auparaonic  aircraft 
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dnign  »ra  llluitrattd  by  oonildtirition  of  hypothttlotl  (raniport 
ind  lllghtar  ilioiafl.  Tha  mathodi  uMd  to  piadloi  lha  oatfoiminoa 
of  lha  Concorda  alioialt  ara  itraiMd.  Tha  aatodynamle  ptlncl- 
plaa  which  maka  auparaonlc  aircraft  dllfarant  from  aubaonlo 
daaignt  ara  analyiad.  Tha  accuracy  and  tuitablllty  of  daaign 
mathoda  for  varloui  atagaa  of  daalgrt  ara  axaminad.  Tha  atata 
of  tha  art  for  aatlmatlng  parlaltio  drag  attd  thruai  loai  dua  to  air 
laakaga  la  daacribad.  Problama  of  aatlmatlng  tha  Inatallad 
powaiplant  parfoimanoa  ara  Includad.  Author 

N74-2MB1  National  Aaroapaca  Lab..  Ainatardam  (Natharlandal 
APPItAIBALOF  WINO  AERODYNAMIC  DEBIQN  METHODS 
FOR  tUSEONIC  FLIGHT  SPEED 

W.  Loava  In  AOAftD  Fradictlon  Mathoda  for  Aircraft  Aarodyn. 
Charaotarlatlca  May  1974  41  p rafa  (For  availability  aaa 

N74'2e44S  18-021 

For  a numbar  of  dlract  calculation  mathoda  for  tha  pradlctlon 
of  llowa  around  winga  at  aubaonic  apaad,  tha  baalc  aaaumptlona 
ara  dlicuaaad.  Thia  forma  tha  baala  for  tha  applicability  of  tha 
mathoda.  Cumparlaon  of  calculatad  praaaura  diatrlbutiona  with 
raaulta  from  wind-tunnal  taata  aarva  to  illuatrata  thIa  for 
thraa-dlmanalonal  wlnga  and  for  tha  limiting  caaa  of  plana  flowa 
around  alrfolla.  Attanilon  la  paid  to  lha  uaa  of  Inwaraa  mathoda. 
In  thia  contaat  tha  uaa  of  hodograph  mathoda  for  tha  daaign  of 
aarofolla  with  tranaonlc  ahookfraa  flow  la  diaouaaad.  Author 


N74-2S4S2  Dauticha  Forachunga-  und  Varauchunatall  fuar 
LuR-  und  Raumfahrt.  Brunawlck  IWaal  Garmany).  Inat.  fuar 
Aarodynantlk. 

SOUNDARV  LAVES  CALCULATION  METHODS  AND 
APPUOATION  TO  AESODVNAMIti  PROSLEMS 
J.  Stainhauar  In  AUARO  Pradlctlon  Mathoda  for  Aircraft  Aarodyn. 
Charaotarlatlca  May  1974  4B  p rafa  (For  availability  aaa 
N74-2B44(i  IB-02) 

Mathoda  for  analyilng  boundary  layer  flow  nharaotarlatloa 
anti  application  to  pradlcllng  aircraft  parformanca  arc  dlacuatad. 
Mathamatlcal  modala  for  a ataady  twc-dlmanalonal  Inoompraaclbla 
boundary  layar  ara  davalopad  Tha  atruoturaa  of  lha  varloui  lypai 
of  boundary  layara  ara  analyiad.  Tiblaa  of  data  ara  Includad  to 
ahow  tha  numarical  aolutlon  of  partial  dlffirantlal  aquailoni  for 
dlffarint  flow  oondltlona.  Ekamplii  of  boundary  layar  eilaulitloni 
era  Includad  lor  caaaa  of  eompraailbla  boundary  layara.  ihria 
dlmanalonal  boundary  layara,  and  lurbulint  boundary  layara. 
Alrfolla  ara  animlnad  lor  oondillona  of  attaohad  flow  ovar  a 
aingla  airfoil,  attachad  flow  ovar  an  airfoil  with  a alottad  flap, 
and  airfoil  flow  with  aaparitlon.  Mathoda  lor  pradioting  buffat 
boundarlaa  (or  a wing  In  tranaonlc  flow  ara  raportad.  Author 

N74-2S4S2  Oflloi  National  dttudaa  at  da  Racharchaa 
Aaroapatlalai,  Parla  (Francal. 

ENOINB  INSTALLATION  AERODYNAMICS 
J.  Laynaart  In  AQARD  Pradlctlon  Mathoda  for  Aircraft  Aarodyn. 
Charactirlitlca  May  1974  22  p rafa  IFor  ivillabillty  aaa 

N74-2S44ei  18-021 

Aapacta  ol  angina  Inatallatlon  airodynarnlca  ara  conaldarad 
to  Include  thaoratical  daoign,  opilmiiatlon  of  tha  angina  Inatallatlon, 
and  aapirlmantal  itudy.  Alt  Intake,  aftatbedy.  and  anglna/alrcraft 
Intagratlon  problama  ara  analyiad  for  high  aubaonic  and  auparaonlc 
aircraft.  High  apaad  and  low  apaad  parfermanca  ara  dlacuiaari. 
Commanta  ara  made  on  variable  gaomatry  davlcaa  Spaolal 
attention  la  given  to  tha  algnlllcanca  of  tha  varloua  propulalon 
and  drag  balance  lartna  Author 


NT4-2S4B4  Aircraft  Raaaaroh  Aaioclatlon,  Ltd.  Bedford 
(England). 

EXTERNAL  STORE  AERODYNAMICS  FOR  AIRCRAFT 
PERFORMANCE  PREDICTION 

J.  B.  Barry  In  AQARD  Prediction  Mathoda  for  Aircraft  Aarodyn. 
Oiaractailatlca  May  1974  34  p rafa  IFor  availability  aaa 

N74.2844B  IB-02) 

Soma  ilfaoti  ol  axtirnil  atnraa  on  the  aarodynimlc 
charaotarlatlca  of  aircraft  and  In  particular  tha  Inoramantal  drag 
dua  to  varloui  typaa  of  atora  Inatallatlon  ara  dioorlbad  Eaamplai 
ol  drag  Incriminti  lor  aingla  and  multiple  atora  aiiambllaa 
Inatallad  undarwlng  and  undarluialaga  and  the  aflocta  of 
C aub  L anri  Mach  numbar  up  to  high  aubaonic  apaadi,  Illuatrata 
loma  ol  tha  intarfaranoi  laaturaa  In  tha  alrcraft-atora  flow  field 
which  contrlbuta  to  high  or  low  drag.  Tha  prcipecti  for  Inoramantal 
drag  prediction,  the  poiilbla  uaa  of  calculatad  cr  maaiurad  lluw 
field  data,  amplrlcil  mathiMli  and  fllght-tunnal  oompirlaona  ara 
diacuiiad.  Approilmata  empirical  aitlmatlon  procedural  for  aimpla 
undarwlng  and  undarfuialagi  atora  Inatallatloni  are  daacribad  It 


la  auggaatld  that  for  multipla  atora  iiiambllia,  opportunltlaa  for 
drag  reduction  offer  conildariMy  more  promlia  than  attampta 
to  predict  tha  drag  innramant.  Significant  drag  aavingi  ara 
damonatritad  not  only  tor  niw  typaa  of  Inatallatlon  but  alio  by 
ralitlvaly  aimpla  modificatloni  to  anlitlng  daaigni  Author 

N74-264SB  Royal  Alroralt  Eitibllahniant,  Farnborough  (England) 
SUPPLEMENTARY  CONTRIBUTION  ON  AIRCRAFT  PER- 
FORMANCE CONSIDERATIONS  FOR  NOISE  REDUCTION 

John  Wllliama  In  AQARD  Prediction  Mathoda  for  Aircraft 
Aarodyn.  Charactarlatici  May  1974  1 p (For  availability  aaa 

N74-2B44S  IB-021 

The  problem  of  aohlavlng  much  lower  nolit  lavvli  outilde 
airport  boundarlaa.  while  at  tha  lama  time  predicting  and 
quatantaaing  tha  nolle  field  from  future  aircraft  with  graitar 
acoutioy.  la  ixamintd.  Mathoda  for  obtaining  raductloni  In  iltoraft 
none  lavtii  ara  idantifild.  Tha  Intagratlon  of  aircraft  parformanca 
charictarlitlca,  altframi  diklgn.  and  alrframi-anglna  laro-acnuatlc 
intirifirinca  paramatiri  to  produoi  riducad  nolaa  lavtii  la 
amphiiltad.  Author 


N74*I14BS||I  Adviaory  Group  tor  Airoapaot  Raaairoh  and 
Davalopmant.  Peril  (Franoal. 

AIRCRAPT  OEtlGN' INTEGRATION  AND  OPTIMIZATION, 
VOLUMI  1 

Jun.  IB74  347  p rail  In  ENGLISH:  partly  In  FRENCH  Conf. 
held  at  Floranoa,  Italy.  1-4  Oot.  1973 
IAaARD-CF-147-Val- II.  Avail:  NTIE  HC  S20.B0 

Tlta  ptooMdlngi  ol  a eonfaranci  on  ilreraft  daaign  Intagratlon 
and  optlmliitlon  are  pra'aantad.  Tha  lubjaota  diaouitad  Include 
tha  following:  111  tha  prallmlnary  daaign  prooaai  and  ita  impaol 
on  ooit,  12)  mathoda  and  apptoaohaa  lor  balancing  raqulramanti. 
oipiblllllai,  and  coin  In  aircraft  diiign,  131  analyili,  optlmlaa- 
tlon,  and  validation  tatting  tachniquai,  and  (4)  tha  Integration 
ol  lubtyaltmt  and  applloatlon  ol  new  tiohnology.  For  individual 
tlllat.  aaa  N74'314B9  through  N74-31484. 


ra/v-itan  Air  Potci  Plight  Dynimlci  Lab.. 
AFB,  Ohio. 


wngni-ranarion 


THE  ROLE  OF  PRELIMINARY  DESIGN  IN  REDUCING 
OSVELOPMENT.  PRODUCTION  AND  OPSRATIONAL 
COSTS  OF  AIRCRAFT  BVITSMS 


William  E.  Lamar  In  AQARD  Aircraft  Daaign  Intagratlon  and 
Optimliatlon.  Vol.  1 Jun.  1Q74  7 p IFor  availability  aaa 
N74-314BB  21-02) 

Malhodi  lor  reducing  tha  davalopmant,  pteduotloii,  and 
opettilonti  cotta  ol  aircraft  ayatima  through  pralimintrv  dttigri 
pracadurai  are  ditouttad  Tha  manner  in  which  the  prallmlnary 
daaign  procaaa  It  conduotad  la  tnalyitd.  Tha  critical  program 
dacitloni  which  ara  made  on  tha  baala  ol  tha  prallmlnary  dnilgn 
prociit  ara  idtntillad  Tha  prillmlniry  prncaii  It  tuithar  dallnad 
10  ahow  tha  application  lor  itiatting  tha  payoff  ol  tichnloal 
innovatloni  and  amirglng  tiohnologlai  on  ayetam  capibllltlit. 
Diagrami  are  provided  to  ahow  tha  prallmlnary  daaign  How  chart, 
•yatam  program  phaiat.  prahmlnaiy  daaign  procaaa  uata.  and 
coal  reduction  mathortoloqlat  Author 


N74-314S0  Ganaral  Dynamloa/Fort  Worth.  Tax. 
PRELIMINARY  DESIGN  ASPECTS  OP  DESION-TO-COST 
FOR  THE  VF-1E  PROTOTYPS  FIGHTER 

William  C Dial!  In  AQARD  Alroralt  Daaign  Intagratlon  and 
Optimliatlon,  Vol.  1 Jun.  1974  IB  p (For  availability  aaa 
N74-314BB  21-02) 

Method!  lor  reducing  the  davalopmant  cotta  of  lha  VF-IB 
aircraft  ara  dlaouiiad.  Tha  YF- 16  protolypa  alrcrtfl  wai  ooncalvod 
and  la  being  davalopad  ai  a low-coat,  axcapllonally  high- 
manauvarlng-parformanoe  fighter  aircraft  To  meat  the  coat/ 
parformanca  oblactlvaa,  a number  ol  advancad  lachnology 
laaturaa.  Including  vortex  lilt,  variable  wing  camber.  wIng/body 
blending,  relaxed  itatlc  itabllliy/lly-by-wlra.  and  high-parfotmanca 
normal-ahpck  Inlet,  ware  opilmliad  and  integrated  during  lha 
preliminary  daaign  phaaa.  Tha  baalc  daaign  concept  waa  to  apply 
than  advanced  ttohnologiat  in  a way,  flrat.  to  produce  a amall-alia 
aircraft  and,  aacond  to  achieve  ilmpllclly  - both  ol  theta  daaign 
oblactlvaa  having  a direct  banaflolal  oHaci  on  tha  davolopmani. 
aoquialtlon,  and  llfa-cycla  coat.  Tha  raaultlng  conllguratlon  It 
pradlotad  to  meat  all  program  coat/ parformanca  oblactlvaa 

Author 
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N74-Jt441  Mtiiittctimlll-BoilKow-Blohm  Q.in  b.H  . Munich 
IWtM  Qirmcnyl. 

ICONOMIC  ASPICT8  OF  FROTOTYPINQ 
Erloh  Huuin  In  AQARO  AlroilH  Ontign  InliiQiclIon  and 
Optimiiilion,  Vol.  1 Jun.  1974  6 p rifa  IFor  ivillibllily  M* 
N74-3146B  21-021 

The  COM  atptoti  and  ichadula  implioatlona  involved  In  a 
prototype  development  concept  are  compared  with  ttandardlied 
development  philoaophies  The  time  icalei  of  the  total  ayetam 
davelopmeiM  program  and  the  time  icelei  of  the  prototype 
development  piogram  are  llluitrated  The  procedurea  involved  In 
conducting  a comparative  coal  analyali  are  raponad  Olagrama 
are  included  to  ihuw  the  budget  regulrementa.  accumulated  coati 
at  piogram  milaitonai.  apacificaiiana  uncertainilei,  and  the 
confidence  factor.  Orgamtalional  charti  for  the  total  ayetam 
development  concept  and  the  prototype  development  concept 
are  alao  compared.  Author 


N74<314B1  Douglai  Aircraft  Co.,  Inc.,  Long  Beach.  Calif. 
CmATIVI  ADVANCID  DkSION:  A KCV  TO  RBOUCED 
LIFI-CVCLI  COBTB 

Richard  E.  Black  and  John  A.  Stern  In  AQANO  Aircraft  Dealgn 
Integration  and  Opllmliatlon.  Vol.  1 Jun.  1B74  13  p rale 

(For  avallablllly  aaa  N74-314Ba  21-021 

Advanced  dealgn  declalona  with  an  Impact  upon  lha  life 
cycle  coati  of  aircraft  ayatema  are  dlieuaaad.  The  impact  of 
advanced  dealgn  deoliiona  commencaa  during  the  detail  dealgn 
and  development  phaaea.  contlnuaa  into  the  produollon  phaae 
and  becomea  a dominant  factor  during  the  oparatlonal  Ufa  of 
tha  aircraft  ayatam.  Evan  lor  a well  defined  mlaalon  there  are 
many  factora  Pairing  on  cotta  that  mutt  be  cantiderad  during 
the  advancad  dealgn  phaaa.  Baveral  of  ihaae  have  been  eelected 
lor  aaamlnation  111  tha  number  of  enginet  to  be  uaad,  121 
aelectlon  of  aoulpmeni  and  ayatema,  131  lha  almpllfloalion  of 
dealgn.  |4|  tha  matorlala  to  be  uaed,  and  |BI  the  level  of 
avionici  tophlatlcatioh.  Theta  advanced  dealgn  declalona  cannot 
be  made  tolaly  from  a technical  or  coat  atandpolnt,  but  muai 
conalder  tha  operational  environment  In  which  the  elrcraft  ayatam 
will  function  at  well  at  the  demanda  of  the  market  place.  There 
are  atrong  Indlcallonb  that  lha  more  Intenaa  the  advancad  daeign 
effort  tha  lower  will  be  tha  dalallad  dealgn.  manulacturlng  and 
development  cotta  at  well  at  Ilia  cycle  coata.  During  the  advanced 
dealgn  phaaa,  1^  It  eatremely  Important  that  the  critical  wind-tunnel 
tetta  be  performed  to  avoid  ootlly  redealgn  after  tha  detailed 
dealgn  drawlngt  have  been  ralaaaed.  The  contribution  that  creetlvd 
Advanced  Dealgn  ntukat  to  the  development  of  elfecllva  alioraft 
ayetema  hat  greatly  mcreated  at  the  rctult  of  riting  coata.  Errort 
In  judgement  ate  now  more  cottly  than  aver  bafora  Author 


N74-314BI  Olfrea  National  d'Etudea  at  da  Fteoherchea 
Aeronautliiuat.  Faria  IFranoal 

CRITICAL  ANALYSIS  AND  UBORATORY  RISBARCH 
WORK  AT  THS  STAQI  OF  AIRCRAFT  PRILIMINARY 
OISION 

Claude  Lleveni  and  Philippe  Poleaon-Oulnton  In  AQARD  Aircraft 
Dealgn  Integration  und  Optimlaatlon.  Vol  t Jun  IB74  26  p 
ref  In  FRENCH;  ENQLISH  aurnmary  (For  availability  tea 
N74-314B8  2t-02l 

Tha  raouiramanit  to  be  mat  by  a retearch  laboralory  In 
preparatlori  lor  thr  preliminary  dealgn  phaaa  of  tophitileated 
aircraft  development  are  unalyied  It  It  atated  that  the  retearch 
center  mutt  forecaai  tha  main  trandt  of  aeronautlcel  techniquaa 
In  order  to  provide  the  govarnment  tenricaa  and  the  conttruotora 
with  a maalmum  ut  Intormatlon  The  required  actlont  of  the 
government  tachnrual  tervicet  are  defined  to  include.  Ill 
generation  of  prallnilnary  ttudlaa  lor  contractor  uae.  121  to  begin 
baeic  reaearch  ttudiht.  13)  to  Identify  technical  riakt.  and  14)  to 
monitor  the  progrecn  of  workc  under  development  end  reorient 
the  alfort  whnre  ranuired  Author 


N74-314S4*  National  Aeronautlca  and  Space  Admlnlttratlon 
Amet  Retearch  Canter.  Moffett  Field,  Calif 
COMFUTIRIIID  FRILIMINANY  DISION  AT  THS  lARLV 
BTAaiB  OF  VIHICLI  DIFINITION 

Thomaa  J.  Qregory  In  AQARD  Aircraft  Dealgn  Integration  and 
Optlmliatlon.  Vcl.  1 Jun.  1974  8 p reft  IFor  avallablllly  tea 
N74-3t4B8  21-02) 

CSCL  DIB 

Tha  conceptual  and  preliminary  dealgn  procatttt  are  uaed 
to  provide  Information  regarding  tha  faatiblllty  and  aelectlon  of 


variout  approachaa  to  aircraft  mlaeion  raquirementa  Declalona 
Influencad  by  thit  information  often  have  enormout  coat 
Impllcttlona  at  tha  later  atagaa  of  tha  duvelopment  procatt  and 
during  vehicle  operation,  yet  the  reaouicaa  eapended  during  the 
terfy  phttee  ere  utuelly  relatively  emtll  and  dlitrlbuted  over 
•ivertl  alternate  approechet.  The  information  provided  during 
thite  eerfy  conceptual  and  preliminary  dealgn  phataa  ntade  to 
be  credible  and  complete,  even  though  It  muat  be  ganerattd 
with  limited  reaoutcct.  Criteria  lor  aeceptanoa  of  airly  dealgn 
Information,  modtrn  methoda  of-  providing  it  and  tuggatllont 
lor  defining  adtquite  levalt  of  leiourcei  lo  accompllth  tha 
oblaotlvet  of  the  eotlvlty  art  dcacribad  Specific  aaampict  of  tha 
moat  difficult  type  of  caily  dcaign  tiudlea.  which  are  Ihote  rtqulrlng 
tignilioant  undavclopcd  technology,  arc  uaed  to  dlicuti  thtaa 
pointi.  Tha  tnimplai  includi  diiigit  tiudlea  imJ  coat  eatlmatta 
of  liquid  hydrogin  lulled  ilrcrili,  oblique  winged  alrorift.  end 
remotely  piloted  vehiciti.  Author 

NT4-314tl  Verelnlgia  Fluotaohnlaoha  Warke-Fokker  Q.m.b.H.. 
Bremen  IWeat  Qcrmany). 

FRIUMINARV  DISION  TICHNIQUIS  FOR  UNMANNID. 
RSMOTI  FILOTIO  VIHICLIS 

R.  Staulanblll  and  H.  Bohmldtlaln  /n  AQARD  Aircraft  Dailgn 
Inttgratlen  and  Optlmliatlon,  Vol.  1 Jun.  1B74  14  p (For 

ayiilablUty  tea  N74'3146B  2t-02l 

The  itepa  involved  in  tha  dailgn  ol  lamoialy  piloted  vihlolia 
ire  diicuaicd  Spiolfic  areat  of  oancern  ira:  II)  combat  taotlca. 
12)  waaponry,  13)  aanaora.  (4)  payload  and  ranga,  161  guldanei 
and  control,  and  IS)  malnialnabllity,  iioiablllly.  and  vulnarabillty. 
Tha  ohirictailitlci  ol  a typical  RPV  iia  analyiad  to  provida  an 
aicmpla  ol  tha  Important  factora  which  ara  Involvad  itt  tha  daaign 
prKidurt.  Author 

N74-314SS  Hawkai  Biddalay  Aviation,  Ltd.,  Hatflald  (England). 
AN  APPROACH  TO  DISION  INTIQRATION 

Anthony  W.  Blahop  and  Alan  N.  Paga  in  AQARD  Alruralt 
Daaign  Iniagratlon  and  Optimlaatlon.  Vol.  1 Jun.  1S74  16  p 
rail  IFor  availability  aaa  N74-314BB  2t-02l 

Tha  nature  ol  an  alrotah  daaign  tatm  and  lha  lechnlquai  to 
be  integiaied  Into  tha  urganlaatlon  to  Improva  daaign  efflaiancy 
art  dliauaiid.  The  ilructurc  and  Implemantatlon  of  naw  tachnlquia 
which  have  baen  appliad  to  thu  piellmlnarv  aiagai  of  dealgn  In 
Hawker  Siddalay  Aviation  ara  itraiiad.  Block  diagramt  am 
divalopad  to  ihnw  lha  data  ban  maohinlam,  tha  Inti-aotlon 
batwiin  applicillona  progrima  and  lha  data  baea.  and  lha  flow 
bl  typical  proiiot  itudy  lotivltlii.  Tha  coata  and  bcniflta  of  lha 
ayatam  of  dailgn  ara  analyiad.  Authai 


N74-314B7  Buaing  Commarolal  Airplane  Co..  Seattle  Waah. 
DIBIQN  IVOLUTION  OF  THS  BOlINO  2707-300  lUPBR- 
BONIC  TRAN3PORT.  PART  1i  CONPIQU RATION 
DBVBLOPMBNT,  AIRODVNAMiCt,  PROPULIION,  AND 
•TRUCTURBB 

W.  C Swan  In  AQARD  Aircraft  Dcaign  Integration  and 
Opllmiiatlon,  Vol  t Jun.  IB74  IB  p (For  •vallablllly  tea 
N74-3t4BB  21-021 

Tha  dailgn  activlliai  Involved  in  davtioping  tha  Boeing  2707 
auptraonic  trenaport  alrciatt  ere  diaouiied  Tha  hlitory  of  tha 
dailgn  activity  la  praaentad  to  thciw  aiaca  where  fallurt  and/or 
mlaconctptlon  occuriad  dua  to  inaulliclent  knowledge  and  lo 
ahow  how  the  ahortoomlnga  were  oorraoticl  or  avoided  In 
tubitqutni  configuration  cvaluitiona  Emphaala  la  placed  on 
celactfd  araaa  whore  preliminary  daaign  tooli  could  be  Improved 
Tha  varioui  dealgn  oonfiguraliona  ara  IlluilraftdondihtIr  taohnioil 
leaiurea  art  tnalyied  The  itructural  daiigii  Ititurii  ol  varittui 
componanta  are  daacrlbid  and  illuitratad  Tha  oparalionil 
ob|cctlvai  on  which  the  preliminary  planning  wai  band  are 
daflhid  The  lunctloni  ol  apaclllc  aegmenta  of  tha  organliatlon 
ore  reported  Author 

N74-314S8  Boaing  Commarolal  Airplane  Co  . Seattle,  Weeh. 
DIBIQN  IVOLUTION  OF  THS  BOlINO  2707-300  lUPIR- 
BONIC  TRANSPORT.  PART  2i  DRBION  IMPACT  OF 
HANDLING  OUALITIIB  CRITIRIA,  PLIGHT  CONTROL 
IVRTBM  CONCIPTR,  AND  AIROilABTIC  IFFICTB  ON 
BTARILITV  AND  CONTROL 

W.  T.  Kehror  In  AQARD  Aircraft  Deeign  Integration  end 
Optlinliillon,  Vol.  t Jun.  1B74  10  p rail  (For  availability  uc 
N74-314BB  21-021 

The  Intantlve  eflorta  undertekan  to  davalop  an  aconomloilly 
competitive  BBT  ere  dlaouaaad  New  daaign  approachaa  In  tha 
araaa  ol  airplina  longitudinal  control  and  atablllty  and  flight  control 
ayatema  dailgn  ware  divalopad  Extr.niiva  rtiearoh  work  wai 
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oonductid  to  puih  tht  ititi  of  Ihi  irt  t%  hotd  poitlUo  in 
lilt  dtvtiopmtnt  of  hindllng  qutlltitt  dtiltrla  ind  In  Iht  ditign 
tvolutiun  of  tht  ititillily  lugmtntition  lyittm.  Tht  tnd  product 
wti  • ooniiol-conflguitd  wihicit  tmployinp  multipit  rtdundint 
titcironic  •tibillty  tugintnlttion  lyittmt  to  mttt  dttign 
rtquirtmtnii  for  both  normtl  htndling  quilititi  tnd  mlnImum-Mit 
htndllng  qutlltlii  Thli  dttign  tpproteh  contributed  lubttintltl 
gtini  in  ringt/piylotd  ctptblllty  over  thtt  ttitintbit  through 
Iht  Gonvtntlonil  ippiotoh  thit  inhibit!  tirpitnt  dttign  thiough 
the  rtquliimtm  to  providi  inhtrtni  ttrodynimic  itibllity 
Throughout  til  of  Iht  dttign  dtvtiopmtnt  work  Iht  ifftett  of 
ititmturtl  ttrotlaitiui  on  tiicrtft  tttblllly  tnd  oonirol  pltytd  i 
nmior  role  In  configurttion  dttign  dtcltlont  Tht  compltt 
tnginitrlng  work  involved  in  tht  ttrotlittlc  inilyttt  ptovd  Iht 
configurttion  dtvtiopmtnl  dttign  eyelet  and  contributed 
lubitintltlly  to  tht  lotti  tnglnttring  ootli.  Tht  taptrltnot  gtintd 
in  ihttt  irtti  htt  Idtntlllid  the  need  lor  Improved  qutlitv. 
tutomittd  ttrotlittlc  inilyili  mtihodt  to  tpttd  Iht  dttign 
dtvtiopmtnt  work  tnd  reduce  tht  engineering  cottt  tnd  dttign 
rioki  Author 


N74>314tt  Briliih  Alrortft  Carp.,  Prtitori  llnglind).  Millttry 
Alrorift  Dly. 

niCINT  IKPIRIINCI  PNOM  BAG  AINCRAPT  PON  NATO 

P.  J.  Midglty  In  AQARD  AIrcrifi  Dttign  Inttgrttlon  tnd 
Optimliition.  Vol.  1 Jun.  1874  10  p rtf  (For  ivilltblllty  ttt 
N74-314Be  31-021 

An  tnilytii  of  Irindi  in  totel  coil  of  owntrihlp  of  combtt 
tlrcrtft  wti  doviloptd.  Tht  lifo  cycle  coit  tntlytlt  It  rtitltd  to 
tht  Air  Porce  budget  and  wiyi  art  oontldtrad  In  which  tht 
riling  cottt  of  Air  Foret  optritloni  mty  bt  ilitvitttd.  Tht  lubtecti 
diicuaatd  Include  Iht  following:  HI  Air  Force  budgit  trtndi,  (2) 
Iht  procurement  proctit,  0)  lift  cycle  cottt.  (4)  launch  tnd 
acquitltlon  coilt.  IBI  divtlopmant  phllotaphy.  IBI  operating  cottt. 
and  IT)  tinning  coili  Chant,  gripha.  and  diagiami  art  included 
to  llluititla  the  conltnlt  of  Iht  text  Author 


N74.21470  Ationaullcil  Byittmi  Dlv . Wilghl-Paltarinn  AFB. 
Ohio 

THI  P-1B  DIBION  CONSIDIRATIONB 
Harry  E nilanbiilr.  and  Richard  D HIghtI  In  AQAHD  Aircraft 
Dttign  Inltaratlrjn  and  Optlmlittlon,  Vpl.  1 .fun.  1B74  |1  p 
(For  avillabllltv  tat  N74-314BB  21-02) 

The  malor  deiign  cunildirallunt  of  the  F-t(i  air  luptilority 
aircraft  art  Irtctd  from  Iht  Initial  raqiilramanti.  thiough  Iht  dttign, 
and  Into  Iht  flight  tailing.  Stiacllon  of  the  ovarall  configurttion 
la  dliouiltd  with  particular  tmphaili  on  tht  wing.  Inlet,  tnd 
itcondtry  power  dttign  Tht  ground  and  flight  ten  progrtmt 
art  brltfly  rtviewad  Author 

N74-31471  Dornltr-Syittm  (i.mbH,  Fritdrichihafen  (Watt 
Qarmtny) 

IIVBTIM  ANALYBIB  FOR  A BATrU-FIILO  AIR  BUPIRIOR- 
ITY  PIQHTIR  PROJICT  WITH  REIPICT  TO  MINIMUM 
COBT 

Johannti  Splntryk  In  AQAF1D  Aircraft  Dogign  Inttgrallon  tnd 
Optlmlvtllon,  Vol  1 Jun  1874  14  p reft  (For  ovallabillty  ate 
N74-314G8  21  02) 

The  battla-field  air  tuperioilty  llghlor  It  an  air  dalentt  aircraft 
with  tha  functiun  to  gain  and  to  hold  air  tuperioilty  over  the 
combat  area  lor  limited  time  end  limited  operational  area.  For 
given  budget  the  fltet  tlftctlvaneai  can  bt  optimited  by  reducing 
the  price  of  the  aircrnit  thut  tllowlng  lor  t higher  number  of 
aircraft.  Mainly  a low  cuit  dailgn  can  bt  achieved  by  mlnlmlilng 
the  lakt-off  weight  Oeilgn  phlloaophy  it  to  ad|uit  range, 
payload  and  equipment  to  abiolutt  ntotiiary  rcquircmenti  thut 
arriving  to  a timple  dciign.  but  not  to  compromlie  air  combat 
capability  For  tha  eviluatlon  of  dllforeni  loluticni  a method  It 
dlicuiitd  which  ihowt  tha  role  of  aircraft  characttrltllct  with 
raipact  to  air  combat  and  which  ce-i  be  utad  in  tha  piallmlntry 
dailgn  phataa  In  tha  praiant  paper,  the  influtnet  of  mlaelon 
and  dttign  pariinatart  of  range,  combat  time,  wing  loading  and 
thrutt/walght  ratio  on  take-off  weight,  ayitam  cott  and  all  combnt 
atfactlvtneii  for  tha  battla-flald  tir  luparlorlty  flghtor  It  thown 
Dlffaranl  variloni  of  a battla-flald  air  auperlurlty  llgtuai  are 
preiiinted  and  comparative  ratulti  thown  Author 

N74-31472  Aeronautical  Sytlami  Dlv..  Wright- Potteraon  AFB. 
Ohio. 

THE  1-1  BOMBIR:  CONCEPT  TO  HARDWARE 
Robert  J Patton  In  AQARD  Aircraft  Datign  Inttgrii-  -n  and 
Opllmliatlon,  Vol.  t Jun.  1974  10  p {For  avallnbiiiiy  tee 

N74.314()B  21-02) 


Tha  development  of  tht  B-l  bomber  airciift  It  irtctd  from 
tht  Inilltl  conceptual  ituditt  to  tha  hardware  production.  Tht 
Inttrictlon  of  the  B-1  rtqulitmarti  and  advtncad  tochnology  It 
tmphtilitd  Tht  prallminiiy  dttign  proctit  It  itimlnid  and 
tho  hardwaro  product  It  comptrtd  with  ttrllar  dtilgnt.  Tht  Icatoni 
Ittrntd  from  Iht  tntlytlt  art  tommtrlitd.  Tha  minion  of  tht 
B-1  ilrortfl  It  defined  and  iptolllc  optrttlonal  raqulrtmiiitt  an 
conildtrtd  to  ihow  Iht  rtllpntlt  of  dailgn  dtcltlont.  Author 


N74-31473  Boeing  Atrotptet  Co . Stitlle.  With  Aarontuilcil 
tnd  Inlormttidn  Byitama  Div. 

DEBION  OP  VERY  LARGE  AIRPLANES  FOR  LEAST  BYBTEM 
COIT 

Robert  B.  Brown  In  AGARD  Aircraft  Dtalgn  Intagratlun  end 
Opllmliatlon,  Vol.  1 Jun.  1974  6 p (For  availability  tti 

N74-314B8  21-02) 

An  tntlyili  wti  conducted  to  dtitrmint  tht  dttign  tnd 
dtvtiopmtnt  Itchniqutt  for  large  tirottit  which  would  rtiult  in 
the  Ittit  lyittm  coat.  Tht  affioti  ul  program  ind  total  lift 
oycit  ooili  trt  tximlnad  to  ahow  Iht  tfitoti  an  itarting  new 
alrcrilt  dtvtiopmani.  Mtihodt  lor  dttigning  in  tlrcrift  to  mtintiln 
low  coit  trt  dticrlbtd  tnd  llluttriltd.  Sptdific  tktmpitt  of  ilrortft 
diiigntd  lor  vt'loui  mliiloni  ire  Invaitigitad  to  ihow  tha 
varloua  approaehei  which  wart  taken  to  katp  down  dtvalopmani 
coita.  Author 

N74-31474*  National  Aaronaulloi  and  Spica  Adminlilratlon. 
Langley  Nitairoh  Ctiittr.  Linglay  Slitlon,  Vi 
INTEGRATED,  COMPUTER  AIDED  DEBION  OF  AIRCRAFT 
R.  R.  Hildtnitli  In  AGARD  Alrortft  Dailgn  Inttgrttlon  tnd 
Optlmittlion,  Vol.  1 Jun.  1B74  12  p raft  (For  tvtiliblllly  iti 
N74,3145B  21-02) 

CSCL  DIB 

Tht  iltilgn  proctit  lor  ounctptutl,  prollmlnary,  and  dttailtd 
diilgn  nl  tirortit  it  dlicutitd  wllli  amphttit  on  itrucfuta)  dttign. 
Probltmi  with  current  procedure:  ora  Idtntifitri  tnd  Improvtmanli 
pottibli  with  an  opilmum  man-computar  ttam  uting  Inttgrtttd, 
ditcipllniry  oompulti  piogiimi  trt  Indicated  Prograia  toward 
thli  goal  In  aaroapace  and  other  Induiltlaa  It  ttvitwad.  Including 
NASA  Invaatigatloni  ol  tha  potential  divalopmont  of  Inttgrtttd 
Prograrni  lor  Airnipaoa-Vthlolt  Dailgn  (IPAD).  Tha  btnaflll 
auptottd  from  IPAD  Ittd  to  tht  conolutlon  that  Inorttltd  ult 
ol  tht  compuitr  by  a man-computtf  ttam  that  Iniagiilat  ill 
pertinent  ditolplinti  can  ortitt  tirorilt  dttigni  batter,  fatitr, 
and  chaapar.  Author 

N74.3147B  Vartlnlgia  Flugtaohniachi  Warki  a.m.b.H.,  Bttman 
(Wilt  Qitmany) 

PROJICT  WEIGHT  PREDICTION  BARED  ON  ADVANCED 
STATISTICAL  MBTHOOl 

Wolfgang  Schneider  In  AOAHD  Aircraft  Dttign  Inligrttlon 
end  Opllmlaatlcn,  Vol.  1 Jun.  1974  20  p raft  (Far  ivalltblllly 
laa  N74-314CB  21-02) 

A lurvty  ol  tht  potilbllltiti  ol  miihtmitlcil  itatlatici  lor 
anginttring  evaluation  ol  itllabit  data  tail  lor  datign  weight 
tillmttti  ol  llrit  lavil  iccurtcy  wet  conductad  Bttid  on  a 
Icim  ol  rtgrtaiion  tntlyili.  ttvtiti  atiltmanti  which  era  adapted 
lor  finding  walght  prediction  foimulli  art  dttcribfd  Tha  two 
principle  ilitemanta  tit:  11)  conalrilnl  iigraitlpn  for  dtvalopmant 
lormulaa  which  give  phyilcally  Intirpralablt  weight  tranda.  uilng 
malhodt  ol  quadratic  optimliatlon  and  (21  nonllnaar  ragraatlon 
itatamania  which  an  anlvad  by  uilng  Itirativi  computar  rnutlnii. 
Practical  axaniplai  to  ihow  tha  potalblllllas  ol  applying  itttlalloil 
avtiiiitloni  are  Included.  Author 


N74-3147B  Aaroniutical  Syatama  Dlv..  Wright -Pattarion  AFB, 
Ohio. 

POTENTIAL  PAYOFF  OF  NEW  AERODYNAMIC  PREDIC- 
TION METHODS 

Richard  H.  Klaplitgar  and  Robert  Waliimari  In  AQARD  Alrcrilt 
Dailgn  Iniogriilon  and  Opllmliatlon.  Vol.  1 Jun  1874  17  p 

roll  (For  availability  ita  N74-314B8  21-021 

The  trade  itudlai  and  datign  eompiomliaa  to  optimlat  tht 
aircraft  configuration  tor  tptolflo  purpoiat  art  ditcuiead.  Typical 
problami  involved  in  tha  ilicralt  datign  procaat  Ira  atamlntd. 
Illuatratloni  art  provided  to  ahow  tha  parforminoi  Improvamant 
which  ratultad  from  dailgn  modlflcatloni  to  virloui  aircraft. 
Mtthodi  lor  aoourattiv  predicting  tha  parformanca  ol  an  aircraft 
prior  to  flight  tail  ira  rtporttd  Dilign  orltarli  biiad  on 
Ittaral-diraotlonal  ititic  liability  hava  bean  divaloptd  to  ravtil 
poitibli  problimt  itlatlva  to  dtptrturi  nhiiicltrlitlct  tnd  tpln 
luiotptibillty.  It  It  itttid  thit  tha  application  ol  thru  dimtntlonti 
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••lodynimio  •nalviH  inithodt  and  apin  ptivtntlon  orltwli  urly 
in  iht  davilopmani  of  i noMi  airoroft  moy  bo  Ih*  koy  to  botltr 
dtiign  optimlKlion  ind  improvod  Intagnllon  of  th*  oompo' 
ninti  Author 

N74-31477  Royol  AIrciill  Etiibliihmant.  Firnborough  lEnglandl 
INITIAL'OltlON  OPTIMISATION  ON  CIVIL  AND  MILITANT 
AINCNAPT 

0.  L I Klrkpitrleli  and  M J Larcombo  lit  AQARD  Aircraft 
□aalgn  Intagiation  and  Optimliation.  Vol  1 Jun.  1B74  18  p 

rala  IRor  availability  aaa  N74-314B8  21-02) 

Tha  davalopmant  of  a oomputar  program  which  can  optlmln 
tha  prallminary  daaiqn  of  a aubionic.  twapi-wlng.  jat  trtntport 
aiicraft  la  dlicuiaad  Tha  program  can  bo  uiad  to  aaaaii  rapidly 
lha  affacia  on  tha  optimum  daiign  of  changaa  In  tha  ipaolfiad 
parformanoa  or  of  advancaa  In  aarodynamlo,  atruotural.  or  angina 
lachnology.  Compound  optlinliatlon  lunollona,  Including  aavaral 
of  lha  aircraft  oharaciarlitloa.  with  diffarani  walghtlng  faetora 
can  ba  uaad  to  produoo  daaigna  In  which  larga  Improvamanta  In 
aoma  charactarlatlci  have  baan  obtalnad  with  amall  panaltlas  In 
Olhara.  Author 

N74-3147N  Sociala  Nallonala  Induitrlalla  Aaroipatlala.  Parla 
(Fiancal. 

NIW  TICHNOLOOIIN  AND  MAINTINANCI  OP  H8LIOOP- 
TINS 

Jacquai  Andfaa  In  AQARO  Aircraft  Oaaign  Intagratlon  and 
Optimliation,  Vol  1 Jun  1874  13  p In  FRENCH  Ifor  availability 
aaa  N74-314B8  21-02) 

Two  fundimantll  orllarla  aia  propoaad  to  atudy  halloopiar 
malnlananoa:  ipaolflo  ooita  which  conilltiita  lha  rafaranca  lor 
tha  purchaaa  prioa  of  tha  halloopiar  and  lha  ipaollic  oparallonal 
prlca  which  conatitulaa  lha  rafaranca  coal  In  hallcoptar  ulllliatlon 
Data  ara  alao  givan  on  lha  pioblam  of  coal  of  parfoimanca. 
acourlty,  and  comfort  In  hullooptar  daiign.  Tha  contribution  of 
now  tachnologlaa  to  actual  hallcoptar  coal  affacllvanaaa  waa 
avaluatad.  Tranal.  by  E.H.W 

N74-31478  Varalnlgta  Flugtachniacha  Warka  0 mb.H  , Braman 
IWaat  Qarmanyl 

DINIQN  OPTIMIIATION  OP  THB  VAK  1N18  AND  ITS 
8VALUATION  NANIO  ON  RItULTt  PNOM  TH8  HAND- 
WARI  HIALIBATION  AND  TI8T  DATA 

Rolf  Rlcclua  and  Bernhard  Woll  In  AQARD  Aircraft  Oaaign 
Intagratlon  and  Optimlaatlon,  Vol  1 Jun.  1874  18  p rala 

(For  availability  aaa  N74-3t4B6  21-021 

Tha  daaign  optimlaatlon  proetdura  lor  lha  VAK  1818  llghtar 
■Ircitft  la  diacuaiad.  Tha  procadura  ol  dacign  optimlaatlon  la 
avaluatad  baaad  on  lha  rtaulta  obtalnad  Irom  ground  and  flight 
taata.  Tha  amphaila  in  tha  original  planning  waa  plaoad  on  aircraft 
parformanoa.  The  raaulta  of  tha  tradaoff  ttudlaa  In  oonibtnatton 
with  point  daaign  atudlaa  ara  rapottad  Tha  dlffarant  apptoachaa 
Id  tha  powar  plant  aalaollon  ara  daflnad  Tha  ratlonala  bahind 
lha  final  aalactlon  ol  tha  aarodynamlc  configuration  la  aaplalnad 

Author 


N74-314BO  Offici  National  d'Etudaa  at  da  Hacharchaa 
Aaroipahalaa,  Parla  (Ftonctl. 

CONCIPT  Cev  AND  BRICIPICATIONB 
Jaan-Clauda  Wannar  In  AQARD  Aircraft  Oaaign  Intagratlon 
and  Optimlaatlon,  Vol.  1 Jun  1874  8 p In  FRENCH:  ENOLISH 
aummary  (For  availability  aaa  N74-314iifl  21  021 

Tha  appMoatlon  of  lha  control  configured  yahlcla  (CCVI  concapl 
to  lha  daaign  ataga  nf  riaw  aircraft  la  diaouaaad.  Thu  ayatama 
conaldarad  under  the  CCV  concapt  ira  It)  atatic  atablllly 
companaatlon,  (2)  ntanauvar  load  control.  (31  actlva  rida  control, 
and  |4I  ootive  flutter  control.  Tha  ovarall  goal  of  tha  CCV  oonoapi 
la  to  taka  advantage  of  tha  moat  recant  technological  prugraaa 
In  alaotronloB  and  to  make  uaa  ol  naw  lypaa  ol  coiilrol  actuatora 
In  order  to  aatlafy  tha  oompromlaa  batwtan  parformanoa.  handling 
quillliaa.  Ilfatima.  and  coat  Author 

N74-31481  Boeing  Co..  Wichita.  Kana 

INTRODUCTION  OP  CCV  TICHNOLOOV  INTO  AIRPLANE 

D18IQN 

Richard  D.  Holloway  In  AQARD  Aircraft  Daaign  Integration 
and  Optimliation.  Vol.  1 Jun.  1874  111  p rafa  (For  availability 
aaa  N74-314B8  21-02) 

Tha  control  configured  vehicle  (CCVI  aircraft  daaign  procaaa 
la  compared  with  oonvantlonal  daaign  prooadurta.  Tha  CCV 
procadura  oapitaliiaa  on  tha  potential  of  conaldarlng  advanuad 
flight  control  ooncapta  during  tha  Initial  paramatrlc  atudlaa  and 
tradai.  Formulation  of  tha  parametric  aircraft  can  alia  ba  altarad 


by  tha  CCV  approach,  ilnca  traditional  ampirioal  daiign  procaduroa 
no  longar  nacaiaarlly  apply.  CCV  atudlaa  Indlcata  that  tha  moat 
iignlflcant  performance  improvamanta  ara  achiavtd  tn  tha 
following  funotlona  ID  augmantad  atablllly.  (21  guit  load 
illaviaiion.  13)  minauvir  load  control.  (4)  fatigue  reduction,  IS) 
tida  control,  and  191  flutter  mode  control.  Author 

N74-314a2  Lockhaad-Saorgia  Co  . Mariatta. 

AVIONIC  PLIGHT  CONTROL  8U8BV8TIM  0E8I0N  AND 
INTEQRATION  IN  THE  C-B  AIRPLANE  0O3 

W Ellon  Adama  In  AOARD  Aircraft  Daaign  Intagratlon  and 
Optimliation.  Vol  1 Jun.  1874  12  p rata  IFor  availability  lae 
N74-314E8  21-021 

Tha  prellmlnaiy  daiign  procait  Inlluance  on  tha  C 6 avionic 
flight  control  ayitam  davolopmont.  production,  and  oparallonal 
coat  la  dlieuiiiad.  The  daaign  dacliloni  mada  during  tha  prallminary 
daaign  phaia  ralitiva  to  tha  alablllty  augmantatlon  ayatama 
illuttrala  lha  extant  of  lha  Impaul  on  the  daaign,  teat,  manutio- 
lure,  and  Inalallallon  ol  tha  avionic  ayatama  Thaaa  dacliloni  Do 
acquiaition  coita.  IB)  davalopmeni  philoaophy.  (61  oparaimg  coin, 
and  (71  training  coila.  Charli,  grapha,  and  dlagrumo  am  included 
to  llluiliatu  tho  cunianta  ol  the  tain  Author 


N74-314B3  Uaiiarichmitt-Boalkaw-Blohm  Q.m.b.H.,  Munich 
IWeat  Qatmany). 

ADVANCEMENTS  IN  PUTURE  PIOHTER  AIRORAPT 

Wolfgang  Haibat  In  AQARD  Aircraft  Daaign  Intagiation  and 
Optimliation,  Vol.  1 Jun  1874  7 p tala  (Foi  availability  aaa 
N74-3I4B8  21-02) 

An  onalyilB  of  advanoad  daaign  technology  aa  oppliad  to 
future  llghtar  aircraft  waa  oonductad.  Tha  following  cpnoluiloni 
ware  laachad:  (1)  a new  alrcrall  davalopmant  pan  be  luillllad  If 
lha  potfotmance  ol  lha  naw  aiiorilt  akuaada  that  of  tho  old  by 
1 9 to  20  parcant.  (21  loraaaaabli  tachnologloal  air  Itama  advancaa. 
luch  aa  CCV  and  oompoiliaa,  do  not  juatlly  the  davalopmant  ol 
naw  weapon  ayatama,  par  aa,  (3)  rafani  angina  technology 
advancaa  allowa  a pailoimanca  Improvamant  wliloh  will  fuatlly 
new  aircraft  daaign.  and  |4|  laiaaaaabla  air  Irama  advancaa  will 
pay  off  If  appllad  to  naw  alroraft  davalopmant.  Author 

N74-314B4  Mlnlitry  of  Dalanca.  London  (England). 

ESTIMATION  OF  PROORAMMIB  AND  C08T8  FOR 
MILITARY  AIRCRAFT  o34 

J.  C.  Morrill  In  AQARO  Alrciift  Dailyn  Intagratlon  and 
Optimliation,  Vol.  1 Jun.  1874  14  p (For  •vallablllty  aaa 

N74-314B8  21-021 

Tha  purpoaaa,  hlitory  .ind  mathods  of  budgatary  aatlmatlon 
lor  military  aircraft  davalopmant  progrima  conductad  by  tha  Unllad 
Kingdom  are  diacuaiad.  Tho  derivation  pi  thi  malhoda  art  analyiod 
uilng  tha  airirima  aa  tha  main  axampla.  Tha  uaa  ol  tha  tlmaacale, 
raaourcaa.  and  coat  aitlmitlng  tauhnicuea  to  provide  coat 
trada-olla  foi  dlffarant  alioiaft  oparallonal  cipabllltlaa  la  demon- 
atralad  Tha  main  purpoaaa  aarved  by  lha  budgatary  attimata 
ara  111  planning  and  funding,  (2)  projact  aalactlon,  appralial, 
and  approval,  and  (3)  aaiaaimant  ol  future  loading  on  tha  aircraft 
Induatry  lor  aaroapaua  policy  daclaluni.  Author 


N74-38420||l  Advlaory  Oroup  lor  Aaroipaca  Raaaarch  and 
Davalopmant.  Parla  (Franca). 

PRBUMINARV  AIRCRAFT  DEBtQN 

Qam  C.  Walaamnn  Jun.  1874  IBB  p rala  Partly  In  ENOLISH 
and  partly  In  FRENCH  Laetura  aarlat  praiantad  at  Brunawlok, 
Wait  Qarmany,  B-7  May  1874.  Brada.  Nalherlanda,  8-10  May 
1874,  and  Cranllald.  England,  13-14  May  1874 
lAOARD-LB-BB)  Avail:  NTIS  HCt12.BO 

An  analyvli  ol  prallminitv  aircraft  daaign  procadiiraa  waa 
Donductao  to  ahoyy  tha  raiponia  to  a propoaad  military 
raquiremant  with  tha  firit  eitlmate  of  i oomplata  aircraft 
oonllguratlon.  Tha  daolalon  rationale  and  lha  Initial  aatlmatlon  ol 
•lie,  walghli,  lift  and  drag,  parlorminca,  and  coat  la  prataniod 
with  rtipaol  to  the  payload  for  varloua  tlicrift  typai  and  olaiiaa 
■nd  tha  propoifd  mloalotr.  Emphaiii  la  plicad  on  how  thla  amall 
prallminary  daaign  taim  mual  make  tha  firal  daclikma  lagaidlng 
tachnlcil  laaalblllty  and  operational  daelrablllty.  An  axparlancad 
daaign  team  can  predict  with  tufflolant  acouracy  the  ovarall  weight, 
oopflguratlon,  purformanca,  and  coat  to  permit  confidant  daalaktn 
to  proceed  with  advanoad  davalopmant  of  tha  piojacl.  For 
Individual  titlaa.  aaa  N74-32421  through  N74-3242B. 


N74-32421  Advlaory  Qrcup  for  Aaroapaoa  Raaaarch  aird 
Davalopmant.  Parla  (Francal. 

INTRODUCTION  TO  PRBUMINARV  AIRCRAFT  DEBIQN 
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Cltm  C.  Waltimin  In  itt  Prtllm.  AIrctih  Daiign  Jun.  tB74 
2 p (For  tvallabllity  laa  N74-32420  22-02) 

Tha  Mlltfaollon  of  mllllary  tlrorift  raquiramanli  ■■  It  aflantt 
tha  alia  and  pariofmanca  of  airprall  la  dltousiad.  Tha  baiio 
boundarlaa  foi  tha  naw  alrsralt  daalgn  aia  dafinad  aa:  ID  tha 
oparatlonal  concapt  for  tha  dominating  mitalon  and  phyalsal 
boundarlaa,  12)  tha  alroraft  parformanca  dailrad  with  raipaot  to 
aircraft  ipaad,  range,  altituda  calling,  accalaratlon,  and  payloada, 
and  13)  phyaical  oonatralnia  at  datarmlnad  by  ground  aupport 
faclllllaa.  Tha  ptocaduraa  to  ba  followad  In  arriving  at  a thraa 
vlaw  drawing  and  a walght  and  balanca  itatamant  arc  briefly 
aaplalnad.  Soma  of  tha  oompromlaai  which  muit  ba  mat  In 
aircraft  daalgn  ara  anplalnad.  Author 

NTA-UAU  Avlonc  Marcal  Daaaault  Braguat  Aviation.  Salnt- 
Ooud  (Franda). 

PmUMINARV  OltlON  OF  CIVIL  AND  MIUTAHV  AIR- 
CRAFT AT  AViONB  MARCRL  DAItAULT-BRIOUIT 
AVIATION 

J.  Ctlnoianhalm  In  AQARD  Pralint.  Alreralt  Daalgn  dun.  1974 
ee  p rafa  In  FRENCH  and  EN0U8H  IFor  avallatallity  aaa 
N74-32420  22-02) 

Tha  ptocaduraa  followad  by  a French  aircraft  manulaoturing 
company  In  tha  daalgn  and  praductbn  of  mllllary  and  civilian 
aircraft  ara  diaouaaad.  Tha  aub|acia  conaldarad  Include  tha 
followingi  111  tha  organlaatlen  of  tha  preliminary  pro|ael  ataH. 
12)  lha  raaponaMlltlaa  of  tha  projMt  anglnaar  or  program  manager, 
and  (3)  Itarativa  atapa  to  ba  fallowed  In  arriving  at  the  prallmlnanr 
aircraft  canltguratbn.  Tha  daalgn  prooedurat  which  followad  In 
tha  davalopmant  ol  apMiflo  military  and  civilian  aircraft  ara 
analyaad.  Tta  atepa  which  are  taken  to  pradlot  tha  parfotmanoe 
of  tha  preliminary  daalgn  configuration  ara  anplalnad.  The 
avaluatUin  ol  lilt  and  drag  charectarlallca  at  tha  preliminary  daalgn 
atage  la  emphaatiad.  The  functlona  of  a weapon  eyatam 
da^rtmant  with  raapect  to  tha  prallmlnary  prajaal  phaea,  tha 
dataHad  definition  phaaa,  Integration  taate,  and  tha  Integration 
ol  production  aqulpmant  are  outlined.  Author 

NT4-S2433  Britlah  AIrcraN  Corp„  Praaton  (England). 

FROPULSION/AIRCHAFT  DiaiON  MATCHING  IXFIRI- 

■NCR 

Raymond  F.  Craaaay  In  AOARD  Frallm.  Airerah  Daalgn  Jun. 
1874  72  p (For  ayallablllty  aaa  N74-32420  22-021 

Tha  prooaduraa  lor  matching  propulalon  ayatama  and  airframaa 
to  obtain  apacltlc  parformanca  atandarda  are  daacribad.  Tha  actual 
aaparlanoaa  of  alroraft  davalopmant  for  a toconnaltaanca  aircraft, 
a llghtat  alreralt,  a auparaonlc  tranapon,  and  a aubaonlc  tranaport 
ara  reported.  Data  ara  praaeniad  In  tha  form  ol  graplia  to  ahow 
alroraft  performance  In  tarmi  of  apaed  varaui  altituda.  fuel 
conaumption  varaui  ranga,  and  threat  and  drag  characiarlatloa. 
Tha  varioua  lormulei  and  mathamctlcal  modala  which  are  uiad 
to  obtain  tha  daalrad  match  of  power  plant  and  alrlrame  lor 
varioua  mlaalon  requiramanta  aro  Included.  Tha  applloation  of 
computer  lMhnk)uaa  lor  the  optlmltatlon  ol  aarcdynamlc 
oonllguratloni  la  dlicuaaad.  Author 


N74-S2424  Maaaarachmltt-Boalkow-Blohm  Q.m.b.H..  Munich 
IWaat  Qarmanyl. 

OIMGNINO  FOR  MANEUVIRASIUTYi  RIQUIRIMCNTS 
AND  UMITATION8 

Helmut  Langlaldar  In  AQARD  Frallm.  Alrorah  Daalgn  Jun. 
1974  IS  p (For  availability  aaa  N74-32420  22-02) 

Baled  In  lha  technology  oxpacted  to  ba  operationally  avallabio 
In  tha  1970  time  period,  lha  daalgn  requiramanta  and  relevant 
daalgr^  tradaa  to  anaura  adequate  manauvarabillty  of  military 
alreralt  are  diaouaaad.  The  baalc  contradiction  of  ranga  varaua 
payload  and  manauverabllllv  raqulramanti  are  treated  Irom  tha 
point  el  vlaw  of  prallntlnary  daalgn.  Maximum  lift  and  buffet 
penetration  aa  well  aa  manauvar  davlcaa  arc  proaantad.  Raforanca 
la  mode  to  coat  Impllcatiaria.  A point  daalgn  for  axttama 
maneuvarabllilv  la  analyiad  with  reopaot  to  tha  charccteriatlca 
ol  beienoad  daalgn  (or  lighter  aircraft.  Author 

NV4-BS42B  LTV  Aaroapace  Carp.,  Dallaa,  Tax. 

MODERN  ENQINBERINQ  METNDDB  IN  AIRCNAFT 
FRBUMINARV  DEBION 

W.  W.  Huff,  Jr.  In  AQARD  Frallm.  Aircraft  Daalgn  Jun.  1974 
19  p rale  IFor  availability  aaa  N74-32420  22-02) 

Thu  Impact  ol  computer  tochnolopy  on  modern  onglnaaring 
mothoda  fur  tha  preliminary  daalgn  ul  aircraft  la  diaouaaad.  Large 
capociy  digital  oomputar  ayatama  and  their  peripheral  aqulpmenta 
provide  tha  opportunity  to  bring  all  aignlllcant  technical  and 
managarlnl  dloclpllnaa  togathar  In  an  Intagratod  program.  Moat 


daalgn  aynthaala  computer  programa  ara  oonatructad  In  a modular 
faahlon.  which  are  controlled  by  the  tachnical  diacipllnee 
raaponalMa  lor  tha  aleta-of-tha-art  In  each  partloular  area.  In 
ganeral.  thaaa  dlaclplinaa  will  apply  tha  Input  data  at  a loval  of 
detail  conalatant  with  tha  phaaa  of  tha  prallmlnary  daalgn  procaaa. 
Tha  phaaaa  of  preliminary  daalgn  which  ara  conaldarad  are;  (11 
program  dallnition,  (2)  concapt  formulation,  and  (3)  contract 
definition.  Author 


N 74-32429  Oenaral  Dynam.ct/Fart  Worth,  Tax.  Convalr 
Aeroapaca  Olv. 

THI  TIAM  IUiADER‘9  ROlI  IN  DCRIQN  TO  COBT  FHB- 
LIMINARV  DBBION 

Lyman  C.  Jnaapha,  III  In  AQARD  Frallm.  Aircraft  Daalgn  Jun. 
1974  9 p IFor  availability  aH  N74-32420  22-021 

Tha  organiiallon  and  functlona  of  a typical  Air  Force  weapon 
ayatama  ofllot  Involvad  In  aircraft  davalopmant  ara  diaouaaad. 
Emphaala  la  placed  on  lha  VF-16  aircraft  program.  The  manego- 
mant  approach  of  tha  offlct  It  daacribad.  Tha  contract  raquiraminta 
to  coeompllah  the  obiMtlvca  for  the  prototype  program  art 
dafinad.  Charta  ita  davalopad  to  ahow  tha  Hhadula  for  lha 
YF-19  prototypa  program  and  tha  total  budgal  coat  varaui  actual 
axpandlturaa  ara  ahown.  Tha  configuration  chtngta  which  ocoutrad 
Dinoa  approval  ol  tha  contract  iro  dlaouiaad  to  ahow  tho  oHaota 
on  expanaaa  and  weapon  eyatam  davalopmant.  Author 


N74-33  449/|l  Ailvicory  Orciip  lor  Ationpcca  Hciiaroh  and 
Davalopmant.  Pnila  I Franca). 

HELICOPTOR  OPERATIONAL  LOAOa  SPECTRUM  AND 
DESIGN  CRITERIA 

A J auttuliun,  Jr  lArmy  Moljlllly  R nnd  D Lab.,  Fr>rt  Euallt, 
Vn.l  Jill.  1974  11  p roll 
(AQAnD-R-a22l  Avull  NTIS  HCSrtOO 

Tliu  USAAMHDL  liulieoplut  loaila  prourniiia  have  prouaadad 
along  Ihrca  uompluiiiunlaiy  lliiaa.  M)  loadt  prudiclioii  lachnlquau 
(2)  Milialon  apocliuin  diivulopmani,  and  131  loailii  mtiauiamant. 
Vhu  lunilB  nmiinuiuinniil  prtiuiaina  iiivtilvod  ilia  inaiiiuiamnnl  ul 
aovoml  llliihl  liBiuiiiiiluib  on  liulluuptiiri  puilormiiig  oolual  iriliiioiia 
in  Sl-A  umJ  COKIUS  Tliii  llighl  puruinaluix  wuru  alrapuad. 
alliUitlii,  viirlioul.  luliiiul.  and  lunultiidinal  acotlniatlon  at  the 
liulicoiiturii  uunnii  ol  umvily.  oiilxidu  uir  lumpnrotiirc:  main  roiut 
apuurl,  ungliio  luniiiu.  ulul  longltiidinul,  lultrti,  and  oollactlvc 
miok  poiitloim  vuraiis  linip.  hva  baalc  Ivpua  ol  alicialt  ware 
inattiimunlud  iiuriiu.  criiiie,  iililllv,  oliiuivolion.  end  guiiihip 
ITiu  upuraiinnul  {iirjilliiii  iluiluuud  linni  iliu  Held  dulo  wore 
compureil  to  tliu  iiiullltiv  imud  In  tliu  daiiun  ol  lliu  alturull.  Uiu 
rUBuila  1)1  Him  ulloil  iiiu  iriiriaiilly  baing  uivd  to  conalrucl  inliaitin 
pruliliia  lor  tliu  nuvl  uiiniiiiitiiin  diiHignii  Ini  tliHtti  lypvii  nl 
airuiiill  Aotliot 


N74'3449R|(I  Advlaoiy  Qioup  foi  Aarotpica  Raiaiich  and 
Davalopmant,  Parli  (Franca). 

TECHNICAL  EVALUATION  REPORT  ON  THE  AQARD 
SPECIALISTS  MERTINO  ON  DBtIQN  AGAINST  FATISUE 
J.  8.  DaJong  (Nall.  Aarotpaca  lab.,  Arnitutdam)  Aug  1974 

IAOARD  AH-711  Avail:  NTIS  HC  94.00 

Pinpattlca  and  paiformanca  data  on  lighter  alroraft  fallgua 
are  axamlnad.  Damage  lolarance  aaaoclaltd  with  itriictural  iilaty 
and  Inipaoiablllty  la  canilderid.  along  with  flight  load  monitor- 
ing J.A.M. 


N7B-10051||I  Adviaciry  Group  foi  Auroapnoa  Roaoarph  and 
Dcvelopmant,  Pain  (Ftanon) 

CRITICAL  REVItW  OF  METHOD! TO  PREDICT  THE  BUFFET 
CAPABILITY  OF  AIRCRAFT 

Huliiiut  John  (Miriaerachrnltl'Ooalliow  Blohrii  Q rn.b.H.,  Munich) 
Sap  1974  33  p rula 
(AQARD-H'B23)  Avail:  NTIS  HC$3.7S 

A yanural  rturvuy  of  rnathodt  lor  prudlcllng  thii  bullal 
punatratinn  capability  uf  iilrcraft  ol  vurlnux  conflgutulloria  Ik 
prniiontiid  Thii  Irilluuiica  dial  llinlilny  factora  may  liava  on  the 
poiftrtrnuncu  ul  a tlyhiiir  ultcraM  la  analytud  The  aarialllvily  t)f 
turn  ratUK  at  mihaonlo,  ttHriaonio,  and  aupiiracrilc  tpaudi  aru 
uxornlnad  Tlia  ulIcctK  rin  alructurnl  aupucla  to  includu  fatiguii 
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06  AIRCRAFT  DESIGN,  TESTING  AND  PERFORMANCE 


life  of  Iho  iiirtranitt  and  waapon  avatain  parfornuitiaa  ara  axplainad 
Qrapfis  of  lypipul  biiffotiny  conditions  am  incliidad  Authoi 

N76- 10064*1  Adviuoiy  (Jiuiip  foi  Auioapaco  Rusaaicfi  and 
Davalupmunl.  Runs  IFrancul 

TRANSONIC  BUFFET  BEHAVIOR  OF  NORTHROP  F-BA 
AIRCRAFT 

Chintsiin  Mvyany  (Noithiuii  Coip  . Hawtiioriifl.  Calif  I and  W.  5 
Pi  INuiihiop  Chip  fluwtluiiiia.  Calil ) Sep  1974  33  p lofs 

(Coiitiiii;t  NAS2  647 DI 

INASA  CH-140939.  AfjAHD  M 6241  Avoil  NTIS  HC  $3.75 
CSCL  01  C 

Flight  Insih  ■aijiii  puifoiiniid  on  an  I-  bA  aiiiiiaft  to  invesli 
yutu  the  dynuiniL'  liLiffiil  pineiiuiii  diiitiiliiition  on  the  winy  luiifacas 
and  tliu  luepunuiih  iliiiiny  a eunua  ul  tiunsuniu  inunouvuia  uallad 
wind  up  tiiins.  Ttui  cunditlons  undei  which  the  tests  waie 
condtielud  aiu  delliied  The  fluctiiatinp  buffet  piusatiie  data  on 
the  light  wing  of  the  siiurafl  weie  aiqulied  by  mlnlatuidad 
saiTtloonducloi-type  pleasure  liunadiiuara  flush  mounlad  on  the 
wing.  Processing  of  the  fluntuatlng  pressurat  and  rtsponsas 
Included  the  guneiatlon  of  the  auto-  and  oross'powar  speolrs, 
and  of  tha  spatial  correlation  tunctlons.  An  analytical  corialatlon 
piocadure  was  Introduced  to  compute  the  aircraft  response  spectra 
baaed  on  the  measured  buffet  praasuras.  Author 

N7B'1li41||l  Advisory  Ofogp  foi  Aaroipioa  Rasasroh  and 
Davalopmant,  Paris  (Franca). 

EPFICTB  OF  BURFACI  WIND!  AND  0U6T60N  AIRCRAFT 
DBBION  AND  OPtRATION 

Nov.  1974  9B  p rtia 

lAOARD.  R-B2ai  Avail:  NTIS  HC  14.76 

An  anilyala  ol  tha  iffaoti  ol  aurfaca  winds  and  gusts  on 
ilroraft  slablllty  and  control  Is  praaantad.  Tha  analyals  Is  applied 
lb  tha  davalopmant  of  slrframas,  improvamant  of  basic  aliworthl- 
nass,  batter  flight  chsraotarlatlos  through  gust  load  tllavistion, 
ind  msthodi  lor  avoiding  atmosphsrio  fuibulanca.  The  subjacts 
diaouiaad  ara  as  follows:  111  tha  wind  charactarlstlca  In  tha 
planatiry  bounilaty  laysr,  17.1  rssaaich  on  saronautloal  allacta  ol 
lurfact  winds  and  gusli,  and  (3)  lha  uss  ol  radlosonda  data  to 
dsrivs  atmospharlo  wind  shaars  lor  tmall  shsar  Inctamanla.  Qriphs 
and  tibiti  of  wind  oharaotailstics,  wind  spaad  disparslon,  and 
ifatlsfloal  snalytai  of  gust  load  conditloni.  For  Individual  tlllas, 
laa  N7S-15642  through  N/S-16e44 

N7t-1MiU  Atmosphsrir]  Sclancas  Lab.,  Whitt  Bands  Mlsslla 
Rings,  N,Mts, 

WIND  CHARAOriRIRTICR  IN  THI  PLANITARV 
BOUNDARY  LAVBR 

llaniv  Rachsla  and  Manual  Armandarli  /n  AQARD  Effacii  of 
Surfscs  Wind!  ind  Quits  on  AlrnrsH  Dasign  and  Oparstlon  Nov, 
1974  p I BB  tafs  (For  iVillablllty  tis  N7B  1SB41  07-0BI 
Equations,  graphs,  coirslatlon  cotlllcisnti,  and  tabuliitbd 
lasulti  daioilbing  wind  shaar,  gust  Iscloii.  wind  verltbilltv,  snd 
thv  turbulint  ohiriotsrlitios  ol  thi  almoiphara  ara  praaantad. 
Data  wars  collsctsd  In  tht  planslity  boundsry  Inyar  al  Whits 
Sands  Mlsslla  Range  IWMBRI,  Naw  Msalco.  Whan  possible, 
raaiilti  wara  compared  with  thnaa  obtalnad  by  other  Invsatlgatora 
In  othar  parts  of  tha  country.  In  moat  obbbi.  It  was  found  that 
ilmpla  marhamstical  niudals  could  ba  usad  to  dasorlba  tha 
mataoiologloal  paramatar  as  a function  of  atablllty.  Author 

N7B-1BC42  Royal  Aircraft  Eatabllahmant.  Farnborough  (England). 
Aarodynamlca  Dspt. 

UK  RIMARCH  ON  AERONAUTICAL  EFFICTI  OF  lUR- 
FACI  WINDS  AND  QUITE 

J.  Q.  Jonei  /n  aQARU  Eflactt  of  Surfaca  Winds  and  Quata 
on  Aircraft  Dsilgn  and  Oparstlon  Nov.  1974  p 69-76  rafs 
(For  avtilshlllty  BBS  N75-1Be41  07-0B) 

An  outllna  of  topics  concsrnlng  acronu  iticsl  sffacta  ol  surfaca 
winds  and  guata  ourrsnily  undar  invaitigctiun  In  tha  UK  or  plannad 
lor  lutura  rataarch  la  prasentad.  Emphasis  la  upon  affsota  on 
aircraft  handling  and  rids  qualitlai.  although  ailantlon  la  dtawn 
10  tha  Influsnca  ol  handling  pti-formanca  upon  loads  axpatlanoad 
In  turbulanoa.  Pailloular  arsas  dlaouaisd  Inokida  turbulanoo  modala 
and  tsiatad  procaduraa  lot  aircraft  ilrworthinaii  rsquiramanta. 
turbulanoa  modala  for  ground-baaod  ilmulation,  critarli  for  alroiaft 
rids  quality,  tha  rspraisntatlon  ol  tha  human  pilot  In  analytical 
Itudlas  of  flight  In  lurbulsnca,  and  tha  usa  of  aotlva  controls  for 
gust  allsvlatlon.  Author 

N7B-1BM4  Army  Mlsslla  Rasaarch,  Davalopmant  and  Enqlntar- 
Ing  Lab..  Radstona  Arsanal.  Ala. 

UBi  OF  RADIOBONOI  DATA  TO  DERIVE  ATIMOSFHBRIC 
WIND  BHIARE  FOR  SMALL  RHEAR  INCRIMENTB 


Osliar  M.  Eaaanwangai  M AQARD  Efiaett  ol  Surfaca  Winds 
and  Outtt  on  Aircraft  Dsaign  and  Oparstlon  Nov  1074  p 79-88 
rafs  (for  tvallablllly  ais  N7S-16B41  O7-0B) 

Tha  wind  vaciot  ihtar  in  tha  lowsat  6000  fast  lor  tha  90. 
96  and  99  psrotnt  thrtahold  of  lha  annual  oumulallvt  ditiribulion 
and  tha  maximum  ahaar  from  14  italloni  of  tha  cllmatologloal 
rlngbooli  snd  27  aiatlona  of  unpubllahad  vactor  ahaar  diitrlbuilona 
■ts  darivad.  All  data  wars  normallisd  to  a 1 00  m shaar  Intarval 
by  a formula.  Tha  oufeoma  ol  tha  analyala  confirms  that  tht 
vactor  shaar  dscraatsi  from  tha  surfaca  to  a minimum  at  around 
2 km.  A daflnltt  latitudinal  dapandsnes  can  ba  dlacovstsd  with 
tha  mtd-latltudaa  axpoilng  tha  atrongaal  shaar  whila  tha  polar 
or  troptcal  xonaa  display  significantly  lower  values.  Tables  for 
too  m and  60  rn  shear  intervals  are  given  for  tha  avaraga  BO, 
96  and  99  percent  thisahcld  and  tha  maximum  shear  within 
thraa  lyploil  geographic  lonaa  (polar,  mid-latituda  and  tropical), 
and  for  tha  ttalion  with  tha  atrongaat  thaara  within  that  lona. 

Author 

N7B-32096||I  Advltoty  Group  for  Aarotpacc  Rataarch  and 
Davalopmant,  Pttlt  (Franca). 

FLUTTER  BUFFRIISION  AND  STRUCTURAL  LOAD 
ALUVIATION 

Ju(.  1976  94  p ralt  In  ENGLISH  and  partly  In  FRENCH 
Prisanttd  at  tha  40th  maallng  ol  tha  Struct,  and  Mitar.  Panel, 
Bruatala.  13-18  Apr.  1C7B 
(AaARD-CP-t7B|  Avail:  NTIS  HC  t4.7B 

Confaranet  data  on  advanuas  mada  In  tha  araa  ol  flutter 
auppraatlon  and  atruotrual  luad  sllavltllan  are  aummarliad. 
Particular  aftsnllon  was  glvsn  to  ayatsm  daaign.  bshavlor, 
rslliblllty,  aalaty  and  radundancy,  aa  found  by  analyasa,  modal 
and  flight  tasta.  Tha  uaa  of  lofiva  controls  to  tuppraaa  llutlar 
waa  tha  dominant  aub|aot.  Tha  ganaral  problam  was  axplorsd 
and  apaclllc  txampisa  and  sxparlanoaa  wars  also  prsasntsd.  Fluttar 
oontrol  ol  tha  wing/sfors  combination,  ol  tha  ompannsgi  and 
of  a atialght  vying  wara  itudlad,  wind  tunnal  tsali  wart  diacuiaad, 
Btitomitlc  pllottga  in  turbulant  tir  wii  sxtmintd  and  lha 
maohinlittlon  ol  aotlva  oontroli  wai  ravlawcd.  For  Individual 
mifi,  laa  N7B-320B7  through  N7B'32t64. 

N76-330t7  McDonnall  Aircraft  Co.,  St.  Louli,  Mo. 

DIIION  C0N6IDERATI0NS  POR  AN  ACTIVE  BURFRIS- 
RION  SVBTIM  FOR  FIOHTIR  WINO/STORI  FLUTTER 

C.  H.  Parliho.  W.  E.  TrIplatl,  and  W.  J.  Mykytow  lAPFDl)  /n 
AQARD  Fluttar  Suppraislon  and  Struoluril  Load  Alleviation  Jul. 
1978  19  p raft  (For  avallablllly  laa  N7B-3209B  23-OBI 

Rasulli  from  a prsvloui  study  on  wing/ilora  fluttar  are 
axtsndad  In  a prallmintry  lyatam  daelgn  to  dttsrmlna  riillatic 
•yilam  Imegrallon  faeturai,  and  to  provide  a latiibillly  avaluallon 
of  I oomplataly  lutomitlo.  pllol-cut-ol-ths-loap,  adtptiva  aotlva 
fluttar  control  ayitsm  which  lutomiticilly  adjuits  a •yetam  gain 
and  oompaniallpn  lor  diflarent  eioraa  un  tha  tiruraft.  Information 
obtalnad  Included  a dtfinitlon  ol  detalli  Involving  hydraulic  and 
ttruoiural  modlllnitlont.  hardwara  end  inftwaro  oompcnanti.  High! 
tafsly  faaturat,  expsotad  perlormanos  bansllli  and  llmllatloni. 
and  program  plant  lot  a wind  tunnal  vsrlllcetlon  afforl  and 
tubcaquant  flight  teat  damonitratlcnt  Author 

N7B-320BB  Brillih  AIrcruft  Corp.,  FTIton  lEngltndl  Commercial 
Alroritt  DIv. 

ACTIVI  FLUTTER  lUFFRlSBION 

M.  R.  Turner  In  AQARD  Flutter  Stipprcsalon  ind  Structural 
Load  Allivlitlon  Jul.  1B'75  14  p rale  (For  availability  aaa 

N75--320y8  23-OBI 

Tha  uia  ol  Root-looui,  Nyqulit  plots  and  tlats  ipaca  thsory 
In  lha  dttlgn  of  actlvs  llutlar  supproiilan  fasdbaok  laws  Is 
dlicuitsd.  Tha  conoapt  of  tn  optimum  fluttar  aupptitslon  pola 
pitetmani  taquitamant  It  Introducad.  Oitcripllon  and  sxamplai 
art  glvtn  of  Dtaialer't  and  Ktlman'e  dynamic  obaarvtrt  lot  Halt 
aptet  laadhtok  whan  only  ona  trtnaduosr  la  uaad.  Examplaa 
are  given  ol  tht  aftaotlveiiati  of  Inedbaok  Itwt  it  off-datlgn 
oondlllona  lor  Ihraa  dlffarim  typai  ol  a'lcraft.  Tht  effict  ol  illsron 
powir  ponliol  unit  rata  limit  on  tha  oilaron  oontrol  cl  ha-d  fluttar 
of  a high  atpacl  ratio  wing  In  tha  praaanct  ol  ditetata  and 
random  guitt  wtt  shown.  For  a ctpabllliy  of  160  dag/iac.,  a 
20  parosnt  Incratst  of  fluttar  spaad  can  ba  cohla-rnd  with  vary 
large  wilght  ttvlngi.  Tht  cutoff  Irtquaricy  utually  quoltd  for 
tha  tranifar  function  ol  powar  control  unlit  ii  thown  to 
undtraitlmeta  lit  fluttar  control  capabllhist.  The  potilbla  need 
for  fatdback  Itwi  based  upon  lllghi  tset  maatursmtnis  It 
ditcutaad.  Author 


N7B-3aOBB  Mtsaarachmltt-Boalkow-Ulchm  Q,m.ta.H  , Munich 
(Waat  Qarmany). 
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ACTIVI  CONTRUL  OH  EMPENNAOE  PLUTTtR 

0 Scukburg.  H.  Hoknllnacr.  (nd  M Ku*hn  In  AQARU  HiulMi 
Suopreiilon  and  Structural  Load  Allavlatlon  Jul  1975  1 1 p 

rah  (For  availability  aat  N76-320ae  23'05l 

Altar  a lucoeiilul  application  of  tha  activa  lluttar  conitol 
tnobnology  on  a wingatora  flutter  problarti.  an  tatanaion  of  Ihia 
tachnology  to  an  amptnnaga  llu\tar  problem  vraa  conilcttrad 
The  talk  Mat  tu  davtiop.  build  and  teat  a control  tyttam  Mhich 
actlualy  lupprattat  a total  airplane  modal  flutter  problem  by 
countaractlng  wlin  a hydraullotlly  driven  rudder  Tha  lluttar 
phanomanun  daaurlbed  It  cbaractarltad  by  large  contrlbullont  of 
fuialagt  toralonal  movamant  thtrelore  producing  high  inertial 
lorcea  m comptiiaon  with  unttaady  aerodynamic  lorctt.  Thate 
propartiat  lead  to  a mild  onaat  of  flutter  For  tha  lama  reaaon 
no  rapid  phata  changtft  of  the  Ihitlai  mode  near  tha  llultar 
point  art  uncuirmu  Author 


N7S-S2tOO  Boeing  Co..  Wichita.  Kana. 

WIND  TUNNEL  INVESTIQATION  OH  CONTROL  CONPIO- 
URID  VEHICLE  SVSTEMB 

0.  0.  Thompiun  end  F.  □.  Savarl  In  AQARD  Flutter  Suppreaalon 
and  Structural  Load  Allavlatlon  Jul.  1975  8 p rale  (For 

availability  aaa  N7E-3209S  23-OBI 

Retaarch  atudlaa  wet  conducted  to  demonttraia  active  flutter 
mode  oonttol  and  forward  body  rida  control  ayitami  on  a 
one-thirtlath  icile  B.B2E  aaroaliatle  modal.  Tha  NASA  model, 
origincliy  Uealgned  and  conatruotad  (or  low  apaad  guit  raaponia 
taating.  wai  modlfltd  to  ripieient  tha  ilrplina  uitd  In  tha  B-t2 
control  configured  vahlcla  (CCVI  (Ighi  teat  program.  Tha  CCV 
program  flutter  mode  control  and  vartloal  ilda  control  ayatama 
ware  loalad  to  modal  tiaquancy  and  taitad  In  tha  tranaonic 
dynamloi  tunnel  al  conditlona  equivalent  to  airplana  (light  teal 
condltluna.  Wind  tunnel  lilt  rtiulta  ware  compared  with  modal 
analytical  and  airplane  flight  lait  reaulta.  Tha  good  carralallon 
damonatratai  wind  lunnal  teat  modali  can  be  employed  to  varify 
CCV  lyatam  analyili  and  avnihatli  taiulta.  thui  reducing  rlaka 
Involved  In  a new  ilrplani  davalopmant.  Author 


N7S-32101  Office  National  d'Etudaa  «t  da  Raoharchaa 
Aaroapatlilai,  Peru  IFranoal. 

OLOEBD  PORM  IXHNIIIION  OP  THE  OPTIMAL  CONTROL 
OF  A RIOIO  AIRPLANE  TO  TURHULINOI 
Qabrlal  Coupiy  In  AQAHD  Flutter  Suppiaealon  and  Struotural 
Load  Alleviation  Jul.  1B7B  B p lafa  In  FRENCH:  ENQLISH 
■ummary  (For  availability  tea  N7B-320C8  23-081 

An  explanation  la  given  ei  tu  how  Wlanar'a  theory  makei  It 
poialbla  to  derive  In  oloiad  form,  tha  tranifar  function  of  tha 
llltar  mad  (or  control.  It  ihowi  that  thli  tranafai  (unction  can 
be  axpraiaad  In  auloadaptativa  form,  tha  poles  being  proportional 
to  tha  ualnolty  of  the  aircraft.  The  Influence  of  parametate  Ilka 
maaa.  icala  of  turbulanoa.  la  dltouiaad.  Finally,  a comparlaon  la 
given  batwaan  raiulta  of  flight  teat  and  pradiollon.  Author 

NTB-32la2  Oftloa  National  d'Etudaa  at  da  Raoharchaa 
Aaroapatlalaa.  Peril  (Francal. 

WIND  TUNNIL  TEST  OP  A FLUTTER  SUPPRESSOR  ON  A 
STRAIOHT  WINO 

Roger  Dastuyndsr  In  AOARD  Fhittar  Suppiaealon  and  Structural 
Load  Allavlatlon  Jul.  1975  3 p In  FRENCH:  ENGLISH  eummary 
(For  availability  aaa  N7B-32095  23-06) 

A itudy  waa  made  of  (lunar  due  to  a load  hung  under  lha 
wing  of  an  alioraft.  Special  attention  waa  givan  to  aaiodynamlc 
and  natural  Itruoturil  modaa.  Uilng  an  aarodynamlcally  uncoupled 
control  eurfaca  made  it  poialbla  to  almpllfy  tha  tranafai  function 
of  tha  aarvo-ayatam.  The  control  obtained  thli  way  la  not  optimal, 
but  It  doaa  not  laquirs  a praolia  knowledge  of  tha  aerodynamic 
Itiroaa  and  tha  wing  dynamic  oharactarlitlua.  and  piovldai  an 
Inoraaaad  damping  ratio  In  lha  whole  valoclty  renga.  Author 

N7S-32103  Sparry  Rand  Corp..  Phoanlx.  Aril. 
MICHANI2ATION  OP  ACTIVE  CONTROL  SYSTSWS 
Jamai  B.  Flannigan  and  Thomii  R Eilloll  In  AQARD  Flutter 
luppraaalon  and  Structural  Load  Allavlatlon  Jul.  1976  14  p 

rafa  IFor  availability  aea  N7B-32a9a  23.USI 

Charactarlitloi  and  llmltiilona  of  currant  lotiva  control 
ayitami.  In  thair  ability  to  aatlify  tha  'aquiramantt  of  mora  praclae 
eon.rol  of  galn/phaaa  relatlonihipa  and  (light  aafaty  Implloctiona, 
ata  diaouttad.  Bclutloni  to  the  potential  ihortcomlngi  of  thaaa 
ayatama  wera  alao  covarad.  Author 

N76-32104  Hydraulic  ftaiairoh  and  Mfg  Co..  Valonola.  Calif. 
NVDRAULIC  CONTROLS  POR  ACTIVE  FLUTTER  SUPPRES- 
SION AND  LOAD  ALLIViATION 


Don  A.  WIggIna  In  AQARD  Fluttar  Suppraialon  and  Structural 
load  Allavlatlon  Jul.  187B  12  p rafa  (For  avallabilltv  laa 

N7fi-3209e  23-OSI 

A daaorlptlon  la  given  of  how  ayatam  raquiramanta  influanca 
lha  dsaign  and  radunosoy  msohanKanona  of  lha  hydraulio 
actuation  portion  of  the  (light  oontrul  ayitem.  Soma  of  tha 
ladundant  hydraulic  xoiuatlon  conoapla  baing  uaad  on  advanced 
vahiclaa  auoh  as  tha  NASA  F-B  digital  fly-by-wlra  aircraft  and 
lha  apace  ahullla  are  diaouiaad  by  sxamplan.  A aummary  la 
givtn  of  the  praaani  laohnalogy  available  in  the  (laid  of  rtdundani 
alactrohydraullc  actuation  ayatama.  Author 

N7S-1B14SI  Advieory  Group  fur  Aaroepano  Heaaarch  and 
Davalopmant.  Peril  (Franca) 

HANDLINQ  QUALITIES  SPECIFICATION  DEFICIENCIES 
A Q Barnaa  Nov.  1075  23  p rail 
(AGARD-AR-BBI  Avail:  NTIS  HC  $3.50 

A aummary  la  praainlad  on  the  contribution!  raooivsd  (rum 
NATO  nationi  on  tha  dallcienidlii  ul  ilx  dlllaiant  handling  qualltlai 
ipidlllcatloni  Thay  ara:  Mll  H-SBOI.  Ull'F-B7S6-B,  TSS-3. 
MII-F-B3300.  AR  577.  AvP  970.  Tha  purpois  waa  to  datarmlns 
Ihoaa  portloni  of  lha  varloua  handling  qualltlai  apacllloatlona 
which  ware  Inadaquala  nr  ovaily  raililotiva.  The  ratult  ahowa 
that  there  ware  nor  a gnat  many  navara  datlolanclaa.  and  thoas 
that  ware  found  wara  not  antlioly  uiiaxpaoted.  The  oollaotad 
commanta  llluitrata  tha  dlffloulty  ref  callaollng  information  (ram 
daaign  or  oatlllloallon  auihorltlaa  which  quantiflaa  flying  quall- 
tlaa.  DKIIoultlai  srlia  bacauis  tha  inlormallun  naadad  to  oompara 
an  early  aircraft  daaign  with  a currant  ipaoirioallon  la  oRan  not 
avullabla;  alao  than  la  a riluolinoa  to  publlclia  Inlormallon  which 
might  ihow  a paniculat  alroriN  In  a bad  light.  Tha  nsad  lor 
lunhat  raiaarch  la  ihown.  Author 

N79-17092I  Adviaory  Qroup  for  Aaroapaoa  Kaaaarch  and 
Davalopmant.  Peril  (Prance). 

tPECIALIITS  MOETINO  ON  STRUCTURAL  I EBION 
TECHNOLOOV 

Nov  1975  163  p rafa  partly  In  ENGLISH  and  FRENCH 

Praianind  al  tha  40th  Meeting  of  the  Struct,  and  Mater  Pinal. 
Biuacali.  13-tR  Apr.  1B7B 
(AQARD-CP'IBAI  Avail:  NTIS  HC  $B  75 

Tha  many  problami  of  dynamloi.  larodynamloi  and  tiraii, 
whioh  are  involvad  In  airorall  atructurel  dealgn.  are  diaouiiad. 
For  Individual  titlai,  aaa  N76'170B3  through  NTS- 17100. 


N76- 17093  Hiwkir  SIddaley  Aviation  Ltd..  Wooilfoid  (England). 

THE  SIQNIFICANCE  OP  VARIOUS  MANAQIMENT  AND 
TECHNICAL  TRCHNIQUES  ON  AIRCRAFT  STRUCTURAL 
DESIGN 

Alan  Jamei  Troughton  In  AOARD  Spaolallila  Maaling  on 
Struotural  Daaign  Toohnology  Nov  1970  16  p reft  (For 

avilllability  aaa  N7e'l7092  06-061 

Tnchnlriuaa  aru  auminarlied  which  lira  uaed  In  aliorilt 
atruoturil  daaign.  Tha  In-ieivlca  perfotmenca  of  aircraft  aa  ragarda 
atriiotural  aculdenti  and  incidanta  la  glvin  uigelhar  with  typloal 
coala  fur  HliD  atriictuial  xotlviuea  All  eircrati  ilructural  daaign 
iBchnkiuna  are  ravlewad  including  atiaaaing.  detail  dealgn. 
compiitar  aided  daaign  and  allernatlve  mathuda  of  tiating.  The 
•lae  ol  velua  englnoarlng  In  obtaining  optimum  coal  aircraft  la 
dtaciibaud.  Author 


N7B-17094  Aviutii  MarudI  Oeaaault-Brtgual  Aviation.  Saint- 
Cloud  (Francal. 

EVOLUTION  OF  THE  ROLE  PIAVID  lY  THE  STRESS 
THE  DISIQN  OP  A PROTOTYPE 
DU  BUREAU  DEE  STRUCTURES 
I D'UN  PHOTOTYPII 

Marcel  Peyrony  In  AQARD  Speclalleta  Meeting  on  Structiircl 
Dealgn  Technology  Nov  1975  8 p In  FRENCH  IFor  availability 
aaa  N76- 17092  OB-OSI 

Changaa  that  have  taken  plaoa  In  tha  work  orginliallon  ol 
the  atreaa  arielyali  end  alroralt  atructurea  daaign  olflce  during 
lha  leal  lew  yaera  due  to  the  Introduction  of  oomputer  teohnlquaa 
were  reviewed.  The  ralallve  advantagai  and  diaadvantagai  ol 
plottara  and  intaraotiva  graphlex  larmlnala  wore  auirmeriiad.  A 
number  of  computer  programa  uaad  In  tha  dealgn  of  rapiaasnlatlva 
aircriti  atruoturai  and  alamenta  wora  mantlonad.  Problama  related 
to  computer  running  lime  and  the  Inputting  and  ralrlaval  of 
data  Into  imil  from  computara  well  daicribad.  Applloratlona  to 
tha  Moroure  end  Falcon  5U  elrorllt  were  mentioned  and 
llliiBtraled  Tranal.  by  Y.J.A 


ANALYSIS  OPPICS  IN 
(EVOLUTION  DU  ROLE 
DANE  LA  REALIIATIOI 
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N70-17MS  Wtitlinu  ' Mllooptin.  Ltd.  Y*avll  (England) 

THI  aTRUCTUNAL  DISION  PROCitl  FOR  HILICOFTtRI 
WITH  EMFHAtia  ON  THE  ROTOR 

□.  A.  S.  Howall  In  AQARD  SptclalUli  Moating  on  Btructutol 
□align  Taohnology  Nov  1975  18  p laf  (For  availiblllty  un 
NVe- 17092  08  061 

Tha  hallcoplar  ittuclural  datignar  muit  davalnp  an  awaianaii 
ol  many  potaniial  daiign  problami  not  anooiintarad  in  tha  flaad 
wing  (laid  Tha  aniutlon  ol  thaia  problami  Invariably  involvaa 
tha  thraa  dliciphnoi  ol  rlytiamloa.  aarodynarrlci  and  atraii.  and 
ii  hirthar  complicated  by  tha  Incraaiingly  itringant  damandi  ol 
the  overall  padorminca  reqplraments  Thaie  particular  aipacti 
ol  hillcoptar  dailgn  ai  wall  aa  the  daiign  prooaii  are  introducad 
by  the  papor.  which  alr.n  coiialdira  tha  role  ol  the  atiuctural 
daiignai  during  the  davolopniant  phate  ol  tha  helicoptai.  Tha 
davilopniant  ol  new  analytical  and  eapailmantal  tachitiquaa.  tha 
application  ol  now  malailali,  and  aoma  ittuotural  daiign  objactivai 
ate  alao  praaontad  with  a vlaw  to  anhanolng  lurthar  tha  oapabilltlaa 
ol  the  hallcoplar.  Author 


N78‘ 17098  Tachniacha  Hogaaohool,  Dalit  INathadanda) 

THI  PRORLEMR  AIROCIATtO  WITH  INTIRNATIONAL 
DIIION  TIAMS  AND  THIIH  lOLUTIONI 

E.  J.  VanBaak  In  AQARD  Sptalallili  Mealing  on  Structural 
□ align  Taohnology  Nov.  1976  4 p (For  availability  aaa 

NTe- 17092  08  051 

Soma  prublama  relating  to  Intarnatlonal  cooparalion  In  daalgn 
ol  alroralt  and  poiilbla  lolutloni  lot  thaia  problami  ara  dliouaiad 
The  atrong  Idanllly  ol  aaparlanoad  daiign  organifitloni.  baiad 
on  Iradltion  and  a long  lililorv.  Inltlilly  raiullti  In  many  dlllloultlai 
and  dlllaranoai  ol  opinion,  balora  i imoothly  running  cooparalion 
hai  bean  lohlavad.  Other  Iniportinl  lactora  are  variation!  In  tha 
drawing  numbarlng  lyitomi.  allaotlrig  the  modllloation  ayalam 
uiad  during  the  daiign  phoia  and  lharaallar  Third  an  tha 
problami  ralalad  to  normalitatlon  and  itandardliallon  ol  ilandaid 
parti,  and  than  li  itlll  a large  varlillon  In  national  malarial 
•paolhoalloni  lor  bailcally  tha  lama  material.  Varlatloni  In  Iho 
national  alrworthlnaii  ranulremanti  raiilltinq  In  ipaclal  oondllloni 
ara  an  Important  (eatura  In  rntiltl  national  danign  cooparatlon. 

Authoi 

N76'170B7  Maaieriohiitllt-BunlkoW'Blohm  QmbH.  Munich 
(Welt  Qermaity). 

THI  INTRODUCTION  OF  NSW  MATERIALS 

V.  V.  Teln  and  f*  Salvaggl  lAailtalla,  Turin)  /ri  AQARD  Speulallili 
Maallng  on  SItuutural  Daiign  Taohnolagy  Nov  1B7E  21  p 
rail  (For  availability  laa  N76- 17092  08-08) 

Oaaldai  a dlicuiilon  ol  tha  itata  ol  tha  ail  ooncetnlng 
malarlela.  a aummary  li  praiantod  ibnut  work  with  now  matarlals 
at  AERITALIA  and  Maiiaiihmltt-Boalkow-Blohm  Speolal 
altantlon  li  given  to  material!  Inr  llghtnr  airmail  alriictuiea 

Author 

N78- 17090  Qanatal  Dynamlca/Fort  Worth.  Toe 

THE  ROLE9  OF  ANALYSIS  IN  RELATION  TO  STRUCTURAL 
TESTING 

William  C Dlati  and  Lawrence  C Seth  In  AQARD  Spaclallili 
Meeting  on  Structural  Daiign  Technology  Nov  1976  14  p 

(For  ■variability  lea  NrS- 17092  08-051 

Tha  talallonahip  ba'wean  arrelyali  end  leal  li  aaplalnad  lor 
a typical  modern  lighter  altcrall  Tho  rule  oech  pleyi  ai  a pnti 
ol  lha  total  atruotural  cerllllnatlon  program  li  amphaamd  lot 
aauh  olamani  ol  tha  atruciuial  daalgn  prooaea  Than  Includa 
tha  ellorta  involvad  In  duvalopmant  ol  baalc  allowabla  atioaaee 
lor  daalgn,  wind  tunnel  tailing,  loadi  end  ilraai  analyila.  lull 
loala  toil,  and  Might  tail.  Cuirantly  uaad  rnethodi  and  procaduraa 
lot  lolutlon  ol  racanl  problami  In  lohlivlng  aoonomloilly 
durable  airframe  itructute  and  the  appioauh  to  tha  applloallon 
ol  cornpoiltaa  ara  lavlawed  Author 

N7fl-17099  Btltlah  Alrcrnlt  Carp.,  irreiiorr  lEnglandl.  Mtittary 
Alroralt  DIv 

THE  USE  OF  COMFUTIRS  TO  DEFINE  MILITARY  AIR- 
CRAFT STRUCTURES 

I.  C.  TaIg  In  AQARD  Spaclallati  Meeting  on  Structural  Daaign 
Technology  Nov.  1976  72  p reli  (For  nvallablllly  aae  N76- 17002 
08-05) 

Tha  uja  ol  Iho  computer  ai  a tool  to  aid  atiuctural  daalgn 
hai  become  (Irmly  aitabllihad  during  Die  lail  twenty  yaara  In 
partloular,  II  l«  probably  Irut  that  m no  other  ataa  of  conipuler 
opeietlon  hee  gieotar  progreii  been  made  than  In  itiucturiil 
analyali.  Tha  praaont  tiate  of  the  an  In  tho  rulated  uae  ul 


computeia  ii  aurveyed  and  banaliti  and  panaltiai  which  ravull 
thareliom  era  diacuiiod.  Author 

N76- 17100  McDonnell  Alruralt  Co..  St.  Louie,  Mu 
WEIGHT  CONTROL  AND  THE  INFLUENCE  OF  MANUFAC- 
TURING ON  STRUCTURAL  DbSION 
H r.  Qoran  In  AQARD  Spaclalitta  Meeting  on  Strucliiral 
Dn-ign  Taclmology  Nov  1976  IS  p (For  avallahillly  see 
N7S- 17092  OB-051 

Rracticnsot  weight  control  and  lha  influence  nl  munulactuilng 
iin  itruiitural  daalgn  are  dlicuikiiil  loi  tba  F 4 lehea  ol  aircielt. 
tha  F-IB  eh  vupn'iorlty  alicrelt,  end  tha  DC- 10  wing  for 
commiircial  alicrelt  Many  of  tha  pmliloma  arn  ii  tpaull  of  the 
cnnitont  need  to  ilaalgn  olficluni  hgliloi  wnighi  HliuctiirHU  liy 
tha  intiodijclicn  of  now  rnateiiala.  cunfiguiutions.  ond  lulning 
mothodi.  logetliar  with  uloaer  loluiantiti.  To  luma  oxtant. 
optimum  doilyn  ond  minimum  manulaoluring  ooil  appaai 
dlvarganl  In  nature  Much  ol  tha  inisracllon  batwaan  daiign 
and  minulieturlng  la  to  comprpinlia  or  laah  acoaplanca  lot 
■aamlhgly  conllloling  requiramania.  Author 


N7B-1B108/|I  Adviaury  Group  fur  Anroipana  Raaaitch  and 
Divniopinent.  Patli  IFruncnl. 

CURRENT  9TANDAHDS  OF  FATIGUE  TEST  ON  STRIKE 
AIRCRAFT 

R.  D.  J Maiiwill  IRAE,  Farnbciough,  Lngl.)  Jan  1076  13  p 

till 

(AGARD-AR-02r  ISBN  92-B36- 1205-71  Avail  NTIS 
HC  S3  50 

Tha  ma|oi  latiyiia  tail  conelliutei  ana  of  lha  inoal  impoitant 
aapeuli  In  almoil  all  modern  lacllcal  airmail  daaigni.  Within 
NATO,  where  numetoua  dllfareni  tactical  iiicralt  ara  employed, 
end  where  aavaral  uaat  natloni  may  oparita  an  alttrrafl  built  by 
0 illllurant  nation.  II  la  Irnportanl  that  the  fflajur  lailque  taxi  be 
pirlormad  In  luoh  i mannar  that  tha  raiulli  oin  ba  Inlarpralad 
and  uaad  by  tha  vatloua  cpuntrlai  eohcainad.  Thia  Advlaory  Rapmt, 
thoratoia.  praiunli  a atelomeni  ol  the  ob|actlvaii  ol  a latigua 
tail,  a Hat  ol  uaianllol  aiapa  niided  lo  achieve  lha  Dblactlvai, 
a aummary  ol  rooornntanrialloni  of  the  way  tha  elapi  ahoirld  be 
catrlud  out  and  a lavlaw  of  tha  background  phlluiophy  behind 
tha  recommendatloni.  Author 

N7B-30207)jl  Advliory  Qroup  lor  Aatoapica  Haaaaruh  and 
Oavalopmant,  Parli  IFrincil. 

HELICOPTER  DEEION  MISIION  LOAD  8FECTRA 

Aug.  1976  71  p rale  In  ENGLISH:  pirlly  In  FRENCH  Pretanlid 

ai  42d  Maallng  ol  lha  Struotuiea  and  Malar.  Panel,  Ottawa. 

Canada,  8 Apr.,  1976 

(A0ARD  CP-20e)  Avail;  NTIB  HC$4B0 

Mlaalon  rulated  load  apaotra  iia  applied  to  component  latigua 
llle  pradicllona  to'  hallcoplar  daiign  ciitarla.  For  Imllvldual  llllai, 
■ae  N7S'3O208  through  N76-30213. 

N76-30208  Advliory  Qroup  for  Aeroipeca  Reaeirch  and 
Divalopmant,  Paria  (France) 

MISSION  SPECTRA  FOR  THE  COMPUTATION  OF  LIFE 
EXPECTANCIEI  [SPECTRIN  01  MISSION  POUR  LE 
CALCUL  UeS  DURRES  DE  VIE| 

F Liard  In  its  Hallcoplar  Deaign  Mlialun  Load  Spectra  Aug 
1976  to  p In  FRENCH  IFot  availabllliy  oaa  N7e-30207  2 1 -OSI 
The  computation  ol  tha  Ilia  axpaclanclia  la>'  hallcoplar  pane 
wai  ahown  to  ba  alronglyaffectad  by  the  aaaumpiioni  made  In 
the  typa  ol  mliilona  to  ba  peilormad  It  appaera  pralartbla  lu 
realrict  onaiell  to  lha  moat  Imprtrlam  llighl  ohaiaciarlatica.  auch 
aa  apaad  and  load  laotor.  Inataad  ol  inoludinu  more  alaboraia 
dale  liuch  aa  conaliaintal  which  cannot  ba  carriad  ovai  to  lha 
daiign  ol  naw  hallcoplari.  Tlia  oholci  of  hatloopt"ra  laleolad 
ihuuld  ha  baaad  on  i italiilloal  aimpling  of  lha  air  llaat  oonaidarad 
to  giva  rallabla  informallon  on  tha  avaraga  mlaalon  ipactra  ol 
thaac  hillooptara,  ralhar  than  to  locua  the  altantlon  on  tha  amgla 
hallcoplar  with  tha  moat  aivaia  utllliltlon;  tha  reaaon  lor  thii  ic 
that  It  la  oxtrarnaly  unllkaly  that  lha  waakaat  pah  would  be 
fourid  on  the  moat  highly  atraiiad  machine.  Ttenal.  by  YJA 

N76-3020B  Meaiatiohmltt-Boalkow-Blohm  Q.m.b  H , Munich 
IWaat  Qarminy). 

THI  IMPACT  OF  HELICOPTER  MISSION  SPECTRA  ON 
FA1IOUC 

G.  Relcheh  In  AQARD  llollcoptar  Oatign  MiHKion  Load  Spaclri 
Aug.  1976  17  p rale  IFor  airailabrlllv  aaa  N7B'302O7  21-061 
Hallcopter  componanta  ara  raquaatad  to  hava  long  lervici 
llvaa.  coming  cloaa  lo  unlimited  llfatimaa  Howaver.  there  are 
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•till  iMl  problami  in  Ihi  iciiuiali  piadictlon  ol  th*  itiulting 
compontnt  livts  b«ciui«  tbit  itpuir*!  ih*  ivilltblli'y  of  ade- 
qudii  mlition  load  iptctra  Tha  natuia  of  tha  typical  latigua 
loading  iltuatlon.  In  combination  with  tha  laquaitad  long  lifatimat 
taltaa  tha  quaillon  ol  tha  aanaitiviiy  to  vanationi  In  mitaion 
taquiiamanta  and  load  apKctia.  For  a light  lialicoptar  with  a 
hingalaai  rotor  ayttam  uting  Itbarglati  rotor  bladaa  ■ in  commafcial 
ai  wall  ••  in  military  application  ■ tha  Inlluanca  of  dillaiant 
mitilon  raqulramanta  on  load  apaotia  and  laligua  It  dltoutaaii 
Normally,  only  a amall  portion  ol  tha  complata  mittlon  la  ol 
impotlanca  for  latigua.  Tharafora.  tha  Impoct  ol  rrtodlflad  miaaion 
ipactra  on  latigua  la  aaaaatad  Author 

N7t-30210  Wniitland  Halicoptara  Ltd . Yaoml  (England! 
HEIICOPTER  DESIQN  MISSION  LOAD  SPECTRA 
A.  D.  Hall  In  AQARU  Hallouptar  Datign  Million  Load  Spactia 
Aug.  1976  E p (For  avillablllty  aaa  N76-30207  21-06) 

Tha  viiioua  atigaa  of  hbilcoptar  daaign  ara  ralalad  to  projaafad 
flight  million  fatlgua  load  magnltudai  and  ocouriancat.  Tha  lattar 
wara  axpraaaod  aa  a paioanlaga  ol  tolil  flying  tima  or  aa  a 
numbar  ol  ooourrancai  par  hour  ol  flight.  Magnltuda  ol  loading 
waa  darivad  lor  tha  daaign  ttaga  from  calculation  or  by  paramatric 
raadout  from  aim  liar  aircralt  typai.  Tha  aiiumad  manauuar 
•paotrum  waa  Iha  critical  link  In  davaloping  iha  daaign  itaga. 
throughout  prolotypii  davnlopmunl  and  modal  latigua  tailing. 

00 

N76‘30211  Taohnoingy.  Inc  . Dayton.  Ohio 

US  AIR  FORCE  HELICOPTER  OPERATIONAL  PLIGHT 

SPECTRA  BUHVEV  PROQRAMi  PAST  AND  PRESENT 

0 L.  U.titln  and  H B Juhnaon,  Jr.  In  AQARD  Hallcoptar 
Daaign  Mlaalon  Load  Spaolruin  Aug  1976  16  p ralt  (For 

availability  aaa  N7e-30207  21-061 

Dovalopmant  and  appllcalipn  ol  tho  Fllghl  Condlllon  Hecognl- 
nun  IFCHI  lachiilqua  lor  iha  procaiaing  ol  hallcoptar  oparartonal 
data  ara  alaburalad.  Tha  FOR  lachniqua  Idantiflai  aiicrall 
oparalloni  and  rrtnalilona  which  ara  callad  lllghi  conditiona.  and 
night  phaiai  which  ara  callad  rnlailcn  aagmania  Each  Idantifica- 
lion  la  baiad  on  tha  charnclarlallc  behavior  of  tha  In-lllghi 
parartiatari  With  autih  Idantlllaationa.  tha  data  piocaiiiny  conalata 
baiiuully  ol  dalarmlrnng  Ilia  occurrancaa  and  duraiiona  ol  tha 
lllghi  conditiona  and  mlaalon  aagmania.  ol  rnoaaurliig  tha  In-flight 
piramatari,  and  accordingly  ol  piaauMlIng  lhaia  data  lo  that 
Iha  night  condition  and  inliilun  atgrnanl  lima  and  fraduunay 
tliatributlona  ara  qtiantitatlvaly  dallnad  by  aalaclad  rangai  of  tha 
fllghl  paramatara.  Thli  application  «l  tha  FCR  ttuhnigua  pormiti 
Iha  latigua  aiialyal  to  comprahand  and  apply  tnora  allactivaly 
Iha  optralional  tiiaga  apaulruni  to  Ilia  caluulation  ol  tha  latigua 
Ilia  ol  critlcul  halicoplti  cumpunaiila  Authni 

N7S'10212  Naval  An  liyiiainu  Coinmantl.  Waihington.  D.C 

US  NAVV  HELICOPTER  OPERATIONAL  PLIQHTEPECTRUM 
AURVeV  PROORAMi  PAST  AND  PRESENT 

H.  E.  Malallno  In  AQARO  Hallcuplli  Daaign  Vllaalun  Load 
Spacirum  Aug  1978  l3p  tala  (For  avillabilliy  aaa  N76-30207 
21-06) 

In-llighI  load  ipactra  aurvayi  have  boon  parlormad  on  tha 
SH-3A.  CH  63A.  CH-460,  UH- 1 E TH-  U and  h'H-2D  hallcoplara 
Data  from  rhaaa  luniava  havi  baan  uiad  to  aalabliah  a mota 
ralipnol  baala  lot  alatlc  and  latigua  atruclural  dutign  oniana  aa 
wall  aa  lo  mora  laallitlciilly  vitabllah  tha  aa'victi  livva  of  axMling 
atillcallY  loadad  ilruutural  oomponanla  In  addition  tu  Ihoaa  in-flight 
load  aurvayii.  data  havi  baan  obtalnad  during  rjporational  landing 
turvaya  parlormad  on  tha  HUR-1.  HTL-3.  HTL-A.  HTL-6.  H03S. 
dind  MRS-1  liollouplari.  Thaia  aurviya  wore  parlormad  during 
tha  aarly  1960'!  In  Ilia  lata  lOeO'a.  data  wait  obtilnod  in 
conllnad  araa  landing  opaialioni  with  tha  CM'B3A  and  CH-4eF 
halicoptara  Ftacantly.  aurvoya  wara  mada  during  landing  opaiatlona 
with  tha  HH-21)  and  SH-2F  iiiuraft  on  tha  landing  plalloima  ol 
email  ahipa  al  lau  Thaaa  data  hava  baan  uaad  to  up-data  Iha 
Navy'a  daaign  and  tail  crltarlu  fur  atruclural  ilrangih  lor  landing 
Raiulla  and  dalalla  of  thaaa  aurvayi  aa  wall  ac  Iha  Navy  a currant 
plana  lor  'utura  autvaya  auoh  aa  lllghi  aurvayi  in  nilna  counlarmaa- 
riutaa  upatilipni  with  Iha  RH-63D  halluuptur  and  ut-aaa  hauldown 
landing  opaiatlona  with  Ilia  SH-2F  halicoptai  hin  iliaouaiad 

Aiilhoi 

N78-30213  Aiiny  An  Mobility  Rijioaich  and  Davalopmani  Lab 
Mnllatl  Fiald.  Calil 

CRITIQUE  AND  SUMMARY  OF  THE  SPECIALISTS  MIBT- 
INO  ON  HELICOPTER  DESIQN  MISSION  LOAD  SPECTRA 
Fridarlck  H Imman  In  AQARD  Hollooplar  Dailgn  Mlaalon 
Load  Spaoira  Aug  1970  4 p iFor  availability  aaa  N76'3O207 
21 -OKI 


A low  coat  atructural  intagnty  monitoring  ayatam  la  raportad 
that  pnrmilo  tha  datarmmation  nf  in-iarvica  fatlgua  damaga  ol 
hallcoptar  atructural  componanli  Tha  paramalatlc  data  tacofdmg 
avatain  Indlualaa  airapaed.  Htatlc  pracaura.  outalda  air  tamparalure. 
mam  rotor  RPM.  roll  attiluda.  vartroal  aocalaratlon.  landing  gear 
touchdown,  and  angina  torqua.  In  addition  to  maaauiing  miatncn 
load  apoctra  in  actual  aervica.  tha  uao  ol  a highly  tnincntad 
fatlgua  load  apacirum  during  initial  daaign  It  advuemad  Hint 
aiiumai  aiicralt  oparilion  in  Ihn  woral  loading  ragima  within 
0 load,  powar.  vibiation.  peiloimancn  or  Htnbiliiy  IlmilH  100% 
of  the  limn  D G 


N76'321B3/f  Adviaoiy  Oroim  Itii  AuinKininn  Riir.iiniidi  nnd 
Dtivnlopnintil.  Puna  (Fiuncii! 

ADVANCES  IN  ENGINE  BURST  CONTAINMENT  AND 
FINITE  ELEMENT  APPLICATIONS  TO  BATTLE-DAMAGED 
STRUCTURE 

Sap  1976  22  p tail  Praaaittad  ul  42d  SttucI  and  Malar 

Panel  Mealing.  Ottawa.  Apr.  1976 
IAQARD-R-B4BI  Avail  NTIS  HO  S3  60 

Two  papnrr,  doaling  with  prolautiun  ayulaina  fur  miurall  ugainat 
damaga  ariairiy  liom  tha  impact  ol  a vuiialy  ol  proientllua  uuch 
tin  militarv  waaporiH  and  dabrla  liurn  angina  diaiiitugrutinn  wara 
liiaiaiitud  Foi  Individual  lillat.  aou  N76-32164  Ihiuiigli  N76' 
32186 


N76'32184  Booing  Co  . Snattle.  Wash 
ADVANCES  IN  ENGINE  BURST  CONTAINMENT 

n J Qilatow.  C 0 Duvidaoii.  and  J H auiailo  In  AGARD 
Advaii  III  Eng.  Buial  Cunlalninant  and  rinlto  LIuni  A|ipl.  lu 
Batlla  Oamagad  Siruct  Sap  1976  p 1 6 IFot  availaliilltv  naa 
N76-32ie3  23-061 

A naitiul  luviuw  of  lacuni  tuiniiiuh  poiloiniad  inin  Iha 
nppliontinn  ol  Irugiiiant  impact  aludina  laading  lu  an  iirideiatanding 
ul  angina  buiM  liagmant  impacia  und  Ilia  initial  davnlupmuni  of 
un  angina  buiat  uuntalninani  lyaloiii  uaing  diiPuni  Kavlat 
iiiaiaiial  wain  ilanciibail  All  laal  work  to  data  haa  liivulvad 
Ituiialoliunol  acualaiuluia.  Iha  piugiani  hue  not  yal  raBulla;!  in  a 
aallalacldiv  conlaiiimanl  ayatam  In  ocldillon  I i a suminuiy  ol 
piugram  uduoinpliahinanla.  aaviiiiil  uiuaH  wharu  iinuapnotad  laaulla 
ucuurred  and  wliuru  intormulion  waa  ublamail  Ihui  may  inlluaniia 
luUiro  liagiiidiit  containmuni  itllurla  wain  diainiaaail  One  ol  I hone 
imiua  involvcb  apliuiiiig  IrugmunU  Nona  ul  Ihu  ptudiclail 
udvaiau  alleiilk  on  Kavlai  liibiiu  wui  Inuiiil.  Anutliui  iirau  uuiiuaina 
Ihermal  uIIucIh  It  waa  fiiuiid  Ihul  Ilia  uKluicncy  ol  mu  biiriei  in 
mopping  liugmuiilH  waa  iiillLaiiuad  by  the  tainiicnituia  of  Iha 
Kavlar.  Aulhoi 


N76-321SB  Naval  Siiitucu  Wnapnna  Cuiitai.  Wliitii  Oak.  Md. 

FINITE  ELEMENT  APPLICATIONS  TO  BATTLE  DAMAGED 
STRUCTURE 

Pao  C Huniig  I'l  AGARO  Advuii  in  Eng  Riiiat  CuniainmnnI 
und  Fnma  Elniii  Aiipl  tu  Balllii-Danuigud  Stiucl  Sup  1976 
II  7-16  iiila  IF-oi  availllbility  aoo  N76  32183  23-06) 

A 'Paln)nng  Tucliniqiiii'  lui  )hii  rJavuldiinian)  of  a liiiitu  uloinan) 
iiiudul  Hilly  rupiiiaenling  a lialllu  dumagod  aiicruli  waa  iriiioducad 
Tlia  n(i|i)i('.uliuna  ul  tliu  piufiiiiciiaiioiii  Ping  und  Ding  tu  thu 
mitumohc  gi'niuiitiun  ol  iiigiit  data  Im  NASTRAN  iinulynos  aru 
nlaii  bimlly  alinwn  I'lnallv.  Ilia  iiii|ioriaiii;n  of  inoduling  lad'iiiqua 
iH  uddivhuui)  Auihut 

N77-1004B*|  Kannai  (Lau)  Ataoulalea.  Badwood  City,  Calif 

CRITICAL  ANALYSIS  OF  COMPARISONS  IIETWBEN 
FLIQHT  TEST  RESULTS  AND  WIND  TUNNFL  TBIT 
PREDICTIONS  IN  BUSSONIC  AND  BUPIRSONIU  TRANS- 
PORT  AIRCRAFT 

C.  Palagatll.  J.  C.  Pllun.  and  J.  Dardaiid  Waahlngton  NJaSA 
Aug  1976  66  p rafa  Tianil  Into  ENGLISH  ol  French  rapoii 
AaAnD-CP-187.  Apr.  1976  Pratantad  al  tha  46lh  Matting  of 
Ilia  Flight  Mach.  Panel.  Vallolra.  Franca.  9-13  Jun.  1976 
(Contract  NA!)W-27BO) 

INA8A-TT-F-171B6;  AQARD-Cr-ia7l  Avail:  NTIS 

HC  A04/MF  AOl  CSCL01C 

In  relating  teat  riaulli  obtalnad  from  wind  tunnala  to  rr'auitt 
from  aotual  flight  taata.  corraotlont  muat  ba  mada  to  allow  lot 
aaioultatlc  allacta  and  tha  allaul  ol  Raynulda'  numbai  dlllarancaa 
Ualrig  data  fiom  Conoorda  and  aiifaua  taata.  an  altampl  it  mada 
to  dalint  wh.li  dagraa  ol  acauraoy  may  bt  aapuctad  Irom 
airodynamlo  coaRlulaiita  riailvad  Irnni  wind  tunnel  maaaura- 
ma'-.lt.  Author 
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N77*1 5034^1  Advisoiv  Group  for  A»ru8paco  Resoprch  and 
Oevalopment.  Pans  (Franca) 

NOMINEAR  EFFECTS  IN  AIRCRAFT  GROUND  AND 
FriUHT  VIBRATION  TESTS 

G Haidl  (Mesiarschmitt-BoalkoW'Blohm  G m.b  H . Munich)  Due 
1976  21  p refs  Presented  at  43d  Struct,  and  Meter  Panel 
Meeting.  London.  Sep  1976 

(AGARD<R-662:  ISBN-92>83fi-1231 -7}  Avail  NTIS 

HC  A02/MF  A01 

Examples  of  r^un  linear  vibration  buhavlor  tn  ground  resonance 
tests  of  an  aircraft  urn  Hhown.  Model  tests  fur  o sitT>plifled  system 
with  non-linuur  proportnm  have  heeit  performer),  lo  study  the 
uffects  of  friction  nncl  backlash  with  rnspect  to  giound  resonance 
tusi  artd  flight  fiuttor  tost  Witli  symmetric  and  asymmetric 
(londinear  stiffness  characteriotics  effects  of  amplitude  dependent 
frequeticiei,  mode  coupling,  mode  aeymmetriae  and  the  conta* 
querices  in  parameter  identification  in  vibration  testa  are  poh.tad 
out  and  diicussod  In  case  of  flutter  critical  modes  the  probloma 
of  apparent  damping  caused  by  nondinear  ayatem  properties  are 
ahown,  and  recciitnuindationB  ore  given  to  reach  a repreaantstlva 
flutter  clearance  with  reapent  to  thli  nomlinear  ayatem  behavior 

Author 

N77*16031j|f  Advisory  Group  for  Aurospaoe  Research  and 
Development.  Paris  (rrance). 

AVIONIC  COOLING  AND  POWER  SUPPLIES  FOR  AD- 
VANCED AIRCRAFT 

P.  W.  Smith,  od.  Nov.  1076  220  p refs  Partly  in  ENGLISH; 
partly  in  FRENCH  Preaenled  ut  Avionics  Panel  Speclaliata' 
Meeting,  The  Hague.  10-11  Ji  1976 

(AGARD‘CP-ig6,  ISBN-92B35-0ia20l  Avail:  MTIS 
HC  A1 1/MF  AOl 

Alternatives  are  dlicussad  to  Improve  military  aircraft  cooling 
systems.  Those  efforts  include:  (1]  reduction  in  the  quantllv  of 
avionics,  (2}  more  efficient  use  of  primary  power.  (3)  more  oiflcier^t 
cooling  of  avionics  systems,  (4)  increase  In  the  acceptable  ambient 
temporature  of  uompenents.  (5)  reduction  In  critical  componento. 
and:  (6)  reduollon  in  coopar  conductors  and  more  efficient 
dlitrlbutlon  of  generated  heat.  The  temparatura  affects  ort  aircraft 
aquipmant  aru  inveatigatad.  I.M. 


N77.16092/P  Britlih  AIrcreft  Corp..  Prttlon  (Engltnd). 

THE  PROBLEM  B Or  COOLING  HIGH  PERFORMANCE 
MILITARY  AIRCRAFT 

Itn  Howtili  In  AGARO  Avlon^o  Cooling  ond  Powor  Supplloit 
for  Advanced  Aircraft  Nov  1976  13  p (For  primary  document 
tea  N77-1603  I 07-0SI 
Avail:  NTI3  HC  A11/MF  -Ol 

The  problems  Imposed  on  tfia  aircraft  datlgnar  In  dispoalng 
of  rajactad  heal  ware  diacuissd  and  tho  panaltlac  on  the  aircraft 
of  doing  so  ware  aKamlned.  Tbs  reasons  why  the  problam  la  so 
great  In  today's  gansratlon  of  alroreft.  and  the  probability  of 
growth  In  the  next  ganaratlon  ol  aircraft  ware  discussed  Sourcaa 
of  bsBI  and  their  cooling  raqulrsmants  ware  Identified.  The  quantity 
nf  heat  to  be  rajactad  hat  Inoreatud.  but  the  mats  ol  the 
aircraft  hat  daoraaaed  In  particular,  the  effect  of  avionic  cooling 
requliemanti  on  total  aircraft  heal  rejection  was  Illustrated. 

Author 

N77.16033||l  Aeronautical  Systems  DIv.,  Wrlght-Pstterson  AFB. 
Ohio. 

AVIONICS  COOLINQ  ON  USAF  AIRCRAFT 

George  C.  Letton,  Jr.  in  AGARD  Avionic  Cooling  and  Power 
Supplies  for  Advanced  Alrorait  Nov.  1970  9 p refs  (For 

primary  document  tea  N77-ie031  07-05) 

Avs‘l:  NTIS  HC  A1 1/MF  AOl 

Thera  Is  a continual  effort  by  the  United  States  Air  Force 
to  provide  Improved  avionics  squlpmam  on  todsy's  USAF  aircraft 
ware  reviewed  and  appioichee  which  will  Improve  avionics 
reliability,  radi-ce  aircraft  penalty  and  lower  life  cycle  coet.  were 
□ulllnud.  Greater  emphasis  It  nesdsd  on  producing  compatible 
aviunica  aquipmant  end  cooling  systama  A comprahantlve  trade 
study  of  avionics  reliability  veraut  environmental  control  ayatem 
I SCSI  coollitg  cspablllty  should  be  conducted  at  the  etart  of  the 
aircraft  davolopmen*  program  From  thli  trade  study,  the  ECS 
cooling  ctpnhilltv  can  be  optlmlied  to  mlnlmiie  total  iltcrafi  life 
cycle  cost.  The  avionics  contractor  should  conduct  a detailed 
analytical  thermal  unalysia  of  Internal  black  box  temperituree 
early  In  the  development  program.  During  quellflcatlorr  tatting. 
a thermal  verillcatlon  tost  should  be  conducted  to  verify  that  atl 
romoonent  temperaturen  arc  within  the  necausary  limits  lor 
required  reliability.  Use  ol  narrow  limits  on  Inlet  coolant 
te.noerature.  greater  use  of  cold  plates  and  liquid  cooling,  end 


use  of  ECS  approaches  similar  to  the  Advsnead  Environmantil 
Control  System  should  ba  terroualy  contidarad  for  new  eircrafl 
design.  Author 


N77-16034||f  Dornlsi.Sysism  Q.m.b.H..  Filsdrichshafen  IWeit 
Garmtnyl 

ADVANCED  THERMAL  COMPONENTS  FOR  EFFICIENT 
COOLING  OF  AVIONIC  SYSTEMS 

W.  J.  Schwarzott  In  AGARD  Avionic  Cooling  and  Power  Supplies 
for  Advanced  Aircraft  Nov  1976  16  p IFor  primary  document 
sea  N77-16031  07-06) 

Avail  NTIS  HC  At  1/MF  AOl 

Avionics  cooling  requirsmenta  aro  dsscrjbad  and  the  overall 
design  fasturoa  of  apacalab  avlonioi  cooling  ayatann  era  preiantad. 
The  analytloal  tools  for  comprehanaiva  caloulatloni  In  the  area 
of  cooling  aysttme  are  deicrlbed.  DifIsrent  types  at  heat  pipes 
and  pheia  chenge  oomponanlt  are  prsaantad  ahowing  the  poaaiblt 
kinds  ol  appllcttlona.  Thaaa  heat  transport  and  atoraga  componenta 
mainly  wars  developed  for  apacs  sppllcitlon.  Author 


N77-1603Bj|l  Fodtral  Water  Quality  Adminlitratlon.  Chicago. 
III. 

BEST  CONCEPT  FOR  AIRCRAFT  ELECTRONIC  EQUIPMENT 
(CONCEPTION  OPTIMAU  DEI  EQUIPMENTS  ELECTRON!- 
OUES  AIROPORTEBI 

Jatn  Bsitrala  In  AGARD  Avionic  Cooling  and  Power  Suppllea 
for  Advanced  Altcrah  Nov.  1976  10  p rata  In  FRENCH  (For 
primary  document  oat  N77.1B03t  07-06) 

Avail:  NTIS  HC  At  1/MF  AOl 

A mothod  la  propoacd  for  reducing  the  mesa  of  ulactronlc 
ar^ulprnent  on  aircraft  and  the  elaotric  power  required  to  operati 
It.  Thie  optimal  Bolutlon  gives  tha  values  of  all  psramalara.  ai 
wnll  aa  tha  ontrgy  riqulrad.  Faotpra  ol  ralatlva  merit  art  given 
for  aatabllihing  a comparlion  balwasn  different  mttarltla.  Tha 
dailrad  modification!  are  dtllned.  Dynamic  programming  li  uted 
to  ilmpllV  calculation!.  Thi  method  Is  genatsl  and  can  be  uted 
for  tatatijhing  the  aconomloa  ol  metsrltle  or  of  energy. 

Trinil.  by  A.H. 


N77.1603B||I  Smiths  Induitrlea  Ltd..  Bishops  CIssva  (England). 
Aviation  DIv. 

THE  POSSIBLE  IMPACT  OF  DC  AIRCRAFT  POWER 
SUPPLIEE  ON  THE  DESIGN  OF  AVIONIC  AND  OTHER 
EQUIPMENT 

N.  L.  Sigourney  In  AGARD  Avlonlo  Copllng  ind  Puwer  Supplies 
for  Advanoed  Aircraft  Nov.  1976  5 p (For  primary  document 
aaa  N77-ieD31  07-05I 
Avail:  NTIS  HCAIt/MFAOt 

In  moll  oaiai.  tha  use  ol  do  for  primary  power  In  equipment 
will:  (1)  reduce  weight  by  tha  order  nl  10  percent.  (2)  reduce 
dlislpatlon  by  tha  order  ol  to  psreent.  (3)  give  more  fitxiblllty 
In  Bwitrrhing  power  luppllaa,  and  (4)  reduce  electro- magnetic 
radlotlon  by  tho  elimination  of  power  rsntlfleri  and  by  removing 
reatrlutlons  on  some  filter  compnnante  necasiltated  by  400  Hertz 
tuppilea.  To  achieve  tha  maximum  btnallta  In  ths  aircraft,  the 
following  are  naceastry:  (tl  a range  ol  dc  olrcuit  bretkatt,  (2) 
further  dtvniopmeni  of  Invsrteta  tor  ao  gyro  and  similar  motors 
10  give  high  afflolanoy  overall.  131  devtlopment  ot  Invarttra  (or 
Induction  molota  or  bruvhlaia  dc  motcra  to  drive  coritlnuouily 
running  pumps  and  lane,  and  141  davilopmsnt  ol  ralitbit  low 
dlislpatlon  dc  lo  dc  cunvirtars.  partlculerly  using  large  actia 
Intagratsd  citoulii  to  raduca  tiza  ond  coat.  Author 

N//-16037f|l  Srltlah  Airctsit  Corp.,  Pruston  lEnglandj.  Military 
Aircraft  DIv. 

AIRCRAFT  POWER  B0FPLIE8:  THEIR  PERFORMANCE 
AND  LIMITATIONS 

K.  P Garrlty  and  R.  F.  Bsrtollnl  In  AGARD  Avionic  Cooling 
and  Power  Supphaa  lor  Avanttad  Aircraft  Nov  1976  16  p 

(For  primary  docutnani  sea  N77-16031  07-05) 

Avail  NTIS  HC  At  1/MF  AOl 

The  causal  and  rates  ol  occ urtsnea  ol  such  affects  aa  abnormal 
or  tmarganov  limits.  Iranalsnta  and  intsrruptlona  whloft  rales  tha 
need  for  power  supply  conditioning  wars  examined.  The 
Gontrlbutlona  to  the 'Overall  supply  quality  of  each  of  the  major 
ganaratlon  aystem  components  and  t),air  mods  of  Interconnaotlon 
wsra  highlighted.  The  beilc  probisma  of  Incompetlblllty  batwaan 
avionic  aqulpmenta  arid  elsctrlcal  generation  lyatemi  on  modarn 
military  aircraft  wera  diacusiod  The  operation  of  typlcst  gcneratloir 
■yitemi  ware  examined  atrd  the  reason  for  daviationa  from  ths 
Ideal  supply  ware  explatnai.  Author 
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N77*16038|)l  DaiMult'Bregutt  Aviation,  St  Cloud  (Franca). 
ELECTRIC  GENERATION  AND  ONIOARD  NETWORKS  IN 
MODERN  AIRPLANES  [QENERATIONt  ELfiCTRIQUES  ET 
RE8SAUX  DE  BORO  DAN  LEE  AVIONS  MODERNIS) 

Antoina  Daau  In  AQARD  Avionic  Cooling  and  Powar  Suppliaa 
for  Adwancad  Aircraft  Nov.  1976  lip  In  FRENCH  (For 
primarv  documant  aae  N77- 16031  07*05) 

Avail  NTIS  HC  A11/MF  A01 

National  norms  dafining  the  limits  of  different  purametots  of 
elactric  supply  and  its  utlliiation  do  not  include  mathode  lor 
verification  of  compatabllity.  An  approach  to  such  a definition  is 
preaantod.  Various  typas  of  electrical  netwoiks  found  on  aircraft 
ara  rav>awed.  Characteristic  (imitations  of  thu  different  sourcou 
of  alaotrical  energy  which  directly  concern  the  equipment  unmg 
tha  energy  are  discusiad.  Funoational  lonaa  (normal,  rare. 
iMoaptlonal)  and  the  types  of  charging  and  discharging  {permanent 
or  transltoryl  applicable  to  power  aupply  artd  power  uillliotlon 
are  examined.  Tranai.  by  A.H 


N77<1i03ft|  Marooni-Elllott  Avionic  Syitams  Ltd  , Roohastai 
(England). 

AIRCRAFT  ROWER  SUFFLIEE  AND  COOLINQ  PROSLEMS: 
A VIEWPOINT  FROM  THE  POWER  CONDITIONER 
DESIONER 

P.  Chapman  In  AQARD  Avionlo  Cooling  and  Powar  Supplies 
for  Advanced  Aircraft  Nov.  1976  16  p raft  (Foi  primaiy 

document  sea  N77-16031  O7-0S) 

Avail;  NTIS  HC  A11/MF  A01 

The  main  trada>offs  In  a modern  avionic  power  oondittonar 
designed  to  Intarfaos  between  electronic  units  and  aircraft  powar 
auppllas  ware  detailsd.  The  ubility  to  overcome  the  maior 
limitations  of  these  supplies  was  damonfitratsd  and  the  advantsgos 
to  be  gained  by  Imoiovmg  them  were  discussed.  If  Is  proposed 
that  a lystems  approach,  rather  than  the  cortalderatlon  of  power 
supplies  and/or  power  conditioner  alone,  will  produce  a batter 
solution  to  the  thermal  probtems  associated  with  avionic 
equipment  Author 


N77'16040|  British  Aircraft  Corp.,  Preston  (England) 

AIRCRAFT  COOLINQ  TECHNIQUES 

lin  Howells  In  AGARO  Avionic  Cooling  and  Power  Supplies 
for  Advanced  Aircraft  Nov.  1976  13  p (For  primary  docuftienl 
see  N77*ie031  07  06) 

Avail:  NTIS  HC  A11/MF  A01 

The  oompatlblllty  of  the  major  heat  sources  in  military  aircraft 
with  the  availebla  heat  sinks  ere  examined.  The  techniques 
available  for  refrigeration  and  the  methods  which  can  be  used 
for  transporting  the  heat  from  its  source  to  uoollng  medium  ere 
described  Author 


N77-ie041i)f  Boeing  Co..  Seattle.  Wash. 

THERMAL  MANAGEMENT  OF  PLIGHT  DECK  INSTRU- 
MENTS 

K.  D.  Groom  and  G.  W Brooks  In  AGARD  Avionic  Cooling 
and  Power  Supplies  for  Advanced  Aircreft  Nov  1976  16  p 

refs  (For  primary  document  see  N77-19031  07-06) 

Avail:  NTIS  HC  A1 1/MF  A01 

Screening  tests,  fur  improving  avionic  arjuiprriem  r;ooling. 
were  conducted  to  identify  limits  and  deficiencies  tn  current  crew 
station  instrument  panel  cooling  sveteme  and  to  Investtgate 
advanced  cooling  ayateins  which  oxteiid  or  remove  those  limits 
A tesi  article  simulating  an  engine  Instrument  panel  was 
oonbtructcid.  The  advanced  concepts  have  cooling  designed  into 
the  Instrurnent  panel  structure,  one  Includes  a simplified  retaining 
method  for  the  units.  Significant  rosuits  for  the  baseline  concept 
(current)  are  cascading  temperature  effects  end  thurmal  sensitivity 
to  the  uncontrolled  airspaces  Lohind  the  units  which  lirnst  them 
to  low  power  units  Author 


N77'16042)i(  National  Aerospace  Lab..  Amsterdam  (Netherlands) 
THE  COOLING  OF  A POD-MOUNTED  AVIONIC  BYSTEM 

I.  DeBoer  In  AQARD  Ai/lonic  Cooling  and  Powar  Supplies  for 
Advancsd  Aircraft  Nov  197G  6 p (For  primary  document  seu 
N77. 16031  07-06) 

Avail;  NTIS  HC  A11/MF  A01 

During  tha  flight  testing  of  a pre-production  raconnalsstnce 
system,  unexpected  cooling  problems  were  encountered.  These 
problems,  which  had  not  been  expenencfld  during  prevloua 


prototype  tests,  could  bs  shown  to  originate  In  the  flush  air 
intake.  By  changing  to  a fluah  air  Intake  with  parallel  side  walls 
ths  cooling  system  could  be  made  to  perform  to  entire  satisfaction 
in  the  series  Author 


N77-16043I  Normalair-Garrett  Ltd  . Yeovil  (England). 
EFFICIENT  SOURCES  OF  COOLING  FOR  AVIONICS 
G.  R Qilas  and  G.  F Stevenson  In  AGARD  Avionic  Cooling 
and  Power  Supplies  for  Advanced  Aircraft  Nov  1976  19  p 

refs  (For  primary  document  see  N77-16031  07-05) 

Avail:  NTIS  HC  A1  1/MF  A01 

Tits  ponalties  and  design  constraints  which  can  be  applied 
with  advantage  to  avionics  cooling  ara  discussed.  Thsia  range 
from  orthodox  air  cyole  blaad  air  systems  to  those  utilizing  ram 
air  only  for  their  power  supply.  The  amphusis  Is  on  systsma 
dssignsd  spsciflcally  for  avionics  cooling  with  minimum  ovtrall 
aircraft  penalty.  Thu  effeut  of  tha  aircraft  operational  role  is  also 
discussed.  Author 


N77-1S044I  Dapartamant  Systemes  Advances  .Aurospatlala. 
Toulouia  (Franca). 

THE  COOLINQ  OP  AVIATION  EQUIPMENT  ON  BOARD 
COMMERCIAL  AIRFLANEB  (LE  REFROIDIBSF.MENT  DE 
L'BQUIRMBNT  AVIONIQUE  A BORD  DEB  AVIONB  COM- 
MERCIAUXj 

Plerro  M Desjaan  In  AQARD  Avionlo  Cooling  ar^d  Power 
Supplies  for  Advanced  Aircraft  Nov.  1976  20  p In  PHENCH 
(For  primary  document  see  N77-10031  07-06) 

Avail:  NTIS  HC  All/MF  AOl 

Ftaslbllity.  cost,  complexity,  weight,  and  maintananca  art 
factors  to  ba  compromisad  whan  considering  tha  cooling  of  avionic 
equipment  on  commirical  aircraft.  Problama  incounterad  tn 
designing  the  cooling  system  for  the  Concorde  and  «ha  Airbus 
are  discuased.  The  new  concepts  for  installation  (N.I.C)  propose 
methods  for  handling  tha  growing  complexity  of  alBctronic 
equipment  using  techniques  developed  for  spatial  utilization. 
Cooling  by  conduction,  by  liquid,  and  by  boiling  are  considered 

Tranil.  by  A.H 


N77-1d045|)/  Hawker  Slddeley  Aviation  Ltd.,  Kingston  upon 
Thames  (England). 

PERFORMANCE  A8BEB8MENT  OF  THE  CONDITIONING 
SYSTEM  FOR  THE  AVIONIC  EQUIPMENT  BAY  OF  A SMALL 
HIGH  SUBSONIC  MILITARY  AIRCRAFT 

R LeClalre  In  AQARD  Avionic  Cooling  and  Powar  Supplies 
for  Advanced  Alrorah  Nov.  1976  23  p (For  primary  document 
see  N77-ie031  07  0&} 

Avail  NTIS  HC  A1 1/MF  AOl 

Engine  bleed  oir  Is  cooled  by  ducting  it  through  e heat 
exchanger  [in  which  heat  is  rejected  to  ram  air)  and  a cold  air 
unit,  in  which  the  work  done  by  the  ait  expanding  through  the 
turbines  Is  absorbed  by  a fan  inducing  ram  air  through  the  heat 
exchanger.  The  cold  bleed  otr  is  then  mixed  with  uncooled  bleed 
air  in  proportions  governed  by  a temperature  control  valve  which 
ensures  that  air  is  supplied  to  the  equipment  compartment  at 
the  lowaat  temperature  which  would  provant  any  risk  of 
condensation  Author 

N77*16046|y  General  Dynamica/Fori  Worth,  Tex 

THE  EFFECT  OF  AVIONICS  SYSTEM  CHARACTERISTICB 
ON  FIGHTER  AIRCRAFT  SIZE.  COOLINQ.  AND  ELECTRICAL 
POWER  SUBSYSTEMS 

S.  Keith  Jackson.  Jr.  In  AQARD  Avionic  Cooling  and  Power 
Supplies  for  Advanced  Aircraft  Nov.  1976  13  p raf  (For 

primary  document  see  N77-16031  07-06) 

Avail:  NTIS  HC  A11/MF  AOl 

The  effect  of  uvionic  syitenui  electrical  power  and  cooling 
requirements  on  overall  aircraft  size  and  life  cycle  cost  are 
considered.  Power  and  cooling  requirements  typical  of  advanced 
fighter  aircraft  are  first  defined,  their  direct  weight  and  cost 
influencea  aro  then  estimated,  and  a simplified  paremetrlc  analysis 
Is  used  to  detsrmina  the  compounding  effects  on  the  engine 
and  airframe  characteristics  brought  about  by  the  airoiaft  growth 
curve.  It  Is  shown  that  overall  weight  and  cost  effects  are 
significant,  particularly  whan  considered  In  the  conisxt  of  total 
program  life  cycle  cost.  It  is  found  that  technology  developments 
should  emphasize  system  weight  reductions  Author 
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Rov*l  Slgnata  and  Radar  Eatabllihmant,  Malvarn 

(England). 

COOUNO  OF  ELECTRONIC  EQUIPMENT  IN  RELATION 
TO  COMPONENT  TEMPERATURE  LIMITATIONS  AND 
RELIABILITY 

G German  In  AGARD  Avionic  Cooling  and  Power  Suppllea 
lot  Advanced  Aircraft  Nov  1976  10  p (For  primary  document 
laa  N77, 16031  07  061 
Avail  NTIS  HCA11/MFA01 

The  tamparatuie  llmitatlona  ol  alactronic  components  ate 
discuBsed  together  with  Ihe  Influence  ol  lurnpctature  on  the 
rellablllly  of  Ihe  equipment  and  its  component  pails  The  tharmol 
performance  of  two  representative  avionic  designs  are  compared 
and  the  influence  ol  continuing  solid  state  device  devalopmente 
on  lutura  equipment  heat  loads  la  conaldarad.  The  llmitatlona  of 
alt  as  a heal  transfer  medium  are  aaamlnad  and  a comparison 
made  with  liquid  cooling.  Author 


X7B-70S7B  Advisory  Group  lot  Aeronautical  Reseerch  and 
Devalopmonl.  Paris  (France). 

AIRCRAFT  DEBIQN  INTEGRATION  AND  OPTIMIZATION. 
VOLUME  2 

Sep.  1973  1 p 

(AGARD-CP’M7-VOL-2)  NATO-Claaalflad  report 

NOTICE:  Available  to  U.S.  Government  Agencies  and  Thoir 
Contraclors. 

Classified  papers  were  presented  at  a meeting  of  Ihe  FMP 
Technical  and  operational  charoctarlillcs  of  RPV  weapon  systems 
were  preaetiled  in  a sasslon  on  design  integration;  design  featurea 
ol  air  combat  were  alao  dlacussed  Author 


X77-72040  Advisory  Group  for  Aetospaca  Rosaarch  and 
Development,  Paris  (France). 

APPLICATION  OF  UNMANNED  AIRCRAFT 

Apr.  1976  486  p 

IAOARD-R-78,  AASC'<Sllldy-4l  Avail.  Advlioiy  Group  tor 
Aeruapace  Resaarch  and  Devalopmenl.  Paris.  Franoe 

NATO-Claatlllad  report 

NOTICE.  Available  to  U S Government  Agencies. 

The  operational  conaept  is  one  of  complementing  tsctlcsl 
air  forces  by  employing  unmannao  aircraft  (UMAI  to  carry  out 
conventional  attacks  against  vital  countar  alr  targeta.  A UMA 
modular  design  configuration  was  usad  which  pgrm.lts  eesy 
conversion  to  alternete  missions  and  providaa  a etap  by  step 
edvanoemant  '’om  an  attack  drone  to  an  attack  remotad  piloted 
vehicle  and  finally  to  the  more  sophisticated  autonomous  terminal 
attack  drone  The  UMA  ayatem  capabllhms  were  enalyaed 
quantitatively  by  considering  the  subayiems.  the  total  syetem. 
cost,  weapons,  delivery,  survivablllty/vulnerabillty.  and  life  cycle 
cost.  Major  technology  areas  requiring  additional  efforts  In  ordor 
to  aohieve  the  capability  to  perform  the  postulated  missions 
effectively  were  identified  Author 
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Includes  cockpit  and  cabin  display  duvlcoa.  and  lllyht 
instrumenta.  For  related  infoi’mation  aeo  alau  fO  SpiicHcintt 
Insirumtniotlan  and  36  Imiwmunnilon  and  Plioloqniphy 


N74-1II833/II  Advlioiy  Group  lor  Aarospace  Research  end 
Oavslopmant,  Paris  (Franca). 

AOARD  PLIGHT  TEST  INSTRUMENTATION  SERIES. 
VOLUME  B:  MAGNETIC  RECORDING  OF  FLIGHT  TEST 
DATA 

G.  E.  Bannalt.  W.  D Mace,  ed . and  A.  Pool.  ed.  Feb  1974 
BO  p rale 

(AGARDoaraph  ieO  Vol-B;  AGARD-AQ-IOO  Vol  SI  Avail:  NTIS 
HCS7.00 

An  iiasiimant  ol  the  general  requirement  lor  a High!  teat 
data  acquisition  ayilain  Is  lollowad  with  a ganaial  dlscuialon  ol 
the  complete  kyatom.  The  more  Important  Individual  lunotlona 
of  the  system  are  those  moat  Intimately  Involved  In  datermlnlng 
the  peilormance  ol  the  lyitem  and  lie  efflclancy  In  acquiring 
the  data  In  tha  oasa  ol  the  laoordlng  aapaoti  amphaale  la  placed 
on  tha  baalo  recording  proceaa,  Ita  oapabllltlea  and  its  ptoblamti. 
and  on  tha  teiihniquea  naoeaaary  to  overcome  Ita  shortcomings 
Baalo  design  principles  ol  airborne  tape  transports  and  the 
oharaoterlatlos  ol  wrlte/read  heads  and  magnetic  tape  era  also 
diacueead.  Author 

N74-aSM3j|l  Advisory  Group  lor  Aarospace  Research  and 
Development.  Paris  (Francal. 

AGARO  PLIGHT  TEST  INSTRUMENTATION  SERVICES. 
VOLUME  1l  BASIC  PRINCIRLEE  OP  PLIGHT  TEST 
INSTRUMENTATION  ENGINEERING 

A.  Pool.  ed.  and  D.  Bosman,  ad.  Apr.  1B74  1SB  p refs 
(AQARDogreph-ISO'Vol-l;  AGARO-AQ-ieO-Vol-t)  Avail.  NTIS 
HCS1I.B0 

Monographs  on  the  more  Important  aapsota  ol  flight  test 
Instrumsntitlon  art  pretenltd.  The  subleota  dieouseed  Include. 
Ill  In-fllght  tamparatura  meaeursmante.  12)  tual  flow  and  engine 
roletlon  spaed  meaturemente.  (31  open  and  claaed-loop  iccaler- 
ometare.  end  (41  magnado  tape  raooidlng.  Tha  ma(n  amphatia 
la  on  laiga  automated  Instrumentation  eyeteme  lor  the  Initial 
night  taeting  ol  modern  military  and  olvil  aircraft.  Tha  ovarall 
ataaa  ol  conalderatlon  aia  tha  daaign  of  tha  Initrumtntatlon 
aystom.  the  charactarlitlcs  ol  tha  individual  maaiuring  channal. 
and  tha  Intagratioii  of  tha  Individual  data  channali  Into  ona 
data  oolItGtiah  ayitam.  For  Individual  tltlai,  aaa  N74-2B934 
through  N74-2S946. 

N74-2BB34  British  Alroratt  Corp..  Praaton  lEnglandl. 

THE  UEERB'  REQUIREMENTB 

M.  L FIsnnay  In  AGARO  AGARO  Flight  TttI  Instrumantatlon 
Sar.,  Vol.  1 Apr.  1974  9 p raft  (For  availability  tea  N74-25933 
1S-14) 

Tha  process  tor  determining  tha  gantral  rtquiramanit  for  a 
flight  last  initrumantatlon  syatim  la  clltcutiad.  Tha  manner  In 
which  tha  raqulramanta  art  derived  It  Indicated  by  considering 
tha  teat  planning  procaat  and  data  analytit.  Specific  raqulramanta 
arising  In  various  ctlsgorlst  of  tssts  era  datsllad.  Explanttlon  of 
tha  data  anilytla  requirsmantt  Is  givtn.  Tha  appllcatign  of  tha 
aalaotlon  procttt  to  flight  testa  ol  uncortlllcatiid  and  oartlficatad 
aircraft  It  oomparad.  Author 


N74-2B93B*  National  Aaronauiloa  and  Space  Administration. 
Langley  Reaatrch  Center,  Langley  Station,  Ve. 

AN  INDUCTION  INTO  THE  DESIGN  OF  FLIGHT  TEST 
INSTRUMENTATION  EYBTEMS 

B.  L.  Dove  In  AGARO  AGARO  Flight  Teat  Inatrumantation 
Sar..  Vol.  1 Apr.  1974  9 p rail  IFor  avelleblllty  eat  N74-2BB33 

1IJ-14) 

The  development  of  flight  taat  Inalrumentatlon  tyalamt  bated 
on  tpeoiflo  requirement!  lor  the  flight  leati  It  ditoutttd.  The 
fectort  which  Influence  tha  initrumtnletlon  tyttam  deiign  ere 
detcribed.  The  use  of  a matiuramanit  Iht  at  a dtviot  for 
determining  flight  taat  raqulramanta  la  txplalnad.  A block  diagram 
ol  a typloal  flight  teat  Inatrumantation  tyaiam  it  provided.  Tha 
alftcta  ol  laotora  such  at  cost,  tohadula,  partonnal,  accurtoy, 
anvlronrnamtl  qualllloatloni,  and  reliability  ire  enelyied.  Author 

N74-2BE3E  Centre  d'Easala  an  Vol,  Bretigny-tur-Orga  IFrancel 
METEOROLOGICAL  CHARACTERISTICS  OP  A MEAEURINO 
CHANNEL 


J.  Idric  In  AOARD  AGARO  Flight  Taet  Inatrumantetlon  Bar., 
Vol.  1 Apr  1974  11  p reft  (For  tyilleblllty  tee  N74-2BB33 
1S-14I 

An  tnalyalt  ol  tha  fundtinanial  characitriatlcs  of  e maatur- 
Ing  prooatt  It  provldtd.  Tha  technical  atpaola  of  designing  a 
maacurlng  channal  are  ditcuttad.  Tha  phtiaa  In  a maaauring 
operation  are  axplaintd.  Tha  errors  In  maaturamart  are  tnalyitd 
to  show  tha  type  ol  arrori.  tha  ihapt  of  tha  distribution  curve, 
and  tha  alfacta  of  various  dagraat  of  error.  Curvet  are  davaloptd 
to  thow  the  amplitude  and  'otponst  oharactarittica  of  flight 
Initrumanlallon  tyalamt.  Author 


N74-2BB37*  NitlonsI  Asronautlcs  and  Space  Administration. 

Flight  Rtatirch  Cantai,  Edwards,  Calll 

TRANSDUCERS 

L H.  Wairather  In  AGARO  AGARO  Flight  Teat  Inttrumantallon 
Bar..  Vol.  1 Apr.  1974  Up  reft  IFor  tveilabllliy  lie  N74-26933 
IB-141 

The  use  of  trantduoeri  m the  mteeuilng  channeli  of  flight 
teat  Inatrumantation  ayttama  li  diaouated.  Emphaalt  li  placed 
on  trantduoart  with  an  alaotrical  output.  Tha  phyalcal  aflectt 
uaed  for  producing  the  tleoirlctl  output!  are  defined.  Dlagrtma 
ol  the  virlout  types  ol  trinsducert  are  Included  to  show  the 
operating  prlnolplet.  Author 

N74-2BE3E  Air  Force  Flight  Oynemlos  Lab..  Wrlght-Petterson 
AFB.  Ohio. 

SIGNAL  CONDITIONING 

W.  G.  Jemtt  In  AOARD  AGARO  Flight  Taat  Inatrumantallon 
Bar..  Vol.  1 Apr.  1974  ISp  raft  (For  availability  tea  N74-2B933 
tE-14) 

The  tlgnil  conditioning  ol  traniducar  ilgnalt  obtalnad  during 
Might  teat  data  recording  la  dlsouisad.  Tha  linear  operitlona 
performed  on  the  tignti  era  defined.  Signal  conversion  tschniquaa 
based  on  amplitude  modulallon,  frequency  modulation,  pulie 
duration  moduletlon.  and  pulse  code  modulation  era  analyiad. 
Circuit  diagrams  of  signal  conditioning  tyitama  art  provided. 

Author 


N74-2BB3g  Radiation.  Inc..  Malbourna.  Fla. 

EAMRLING  AND  FILTERING 

L.  W.  Gardanhlrt  In  AGARO  AOARD  Flight  Test  Inatrumantation 
Sar..  Vol.  1 Apr.  1974  13  p refi  (For  avellablllty  sea  N74-25B33 
lE-U) 

The  ehiriDltrltllos  of  dita  sampling  snd  lllltrlng  systems 
used  In  flight  test  Instrument  tystams  art  desorlbed.  The 
different  epproiehei  ol  deti  oompresslon,  redundsnoy  reduction, 
ind  asynohronout  templing  are  analysed.  Tha  arrori  of  commission 
snd  allailng  ira  analysed  to  thow  tha  aHeoti  on  tyttam  tcouracy. 
Curvet  bra  davaloptd  to  compare  Iraquanoy  agalnat  attenuation 
lor  various  data  recording  lyatama.  Author 


N74-2BB40  Boeing  Co..  Baattia,  Wash. 

CALIBRATION 

D.  A.  Tougti  In  AOARD  AGARO  Flight  Teat  Inatrumantation 
Sar..  Vol.  1 Apr.  1974  Bp  tell  IFor  availability  see  N74-2EB33 
IB-14) 

Tha  various  types  ol  cillbrstion  which  sra  used  with  illght 
lost  Initrumsntillon  tystams  art  detcribed.  Tha  condltlona  under 
which  limited  oallbrillon  procaduret  may  be  applied  art  dallnad 
Tha  choice  of  lha  otllbrailon  iiandtrd  and  the  points  used  in 
system  calibration  are  analysed.  Tha  otlibratlon  ol  a teat  Instrument 
or  maaaurtmtnt  tyttam  for  anvlronmantal  ptramttars  It 
ainphailsad.  Author 


N74-2B941  Busing  Co..  Seattle.  Wash. 

TECHNICAL  ASPECTS  IN  THE  DE8IGN  OF  MULTI- 
CHANNEL DATA  COLLECTION  SYSTEMS 

H.  L Tolllten  ond  R.  L VanDerVsIda  INstl.  Atrotpacu  Lab. 
Amsiardam)  In  AOARD  AGARO  Flight  Teat  Inatrumantation 
Sat  , Vol  1 Apr.  1974  18  p rets  IFor  svallsbllltY  tea  N74' 26933 
16-14) 

Tha  technical  raquliemanls  to  bo  mat  In  the  design  ol 
multlohannal  Illght  last  Initrument  syatams  are  defined.  It  It 
stated  that  reliability  and  accuracy  ate  the  leading  contidaratlone 
In  tha  choica  of  tha  componvntt  end  tha  daaign  of  tha  aystem 
and  tha  wiring  Tha  selection  of  on  board  recording  and  talumtiry 
aquipmant  It  anslyrsd.  Tha  design  and  davelopmani  of  data 
proettsing  aquipmant  are  sxplalnad.  A black  diagram  of  ■ dtli 
collactlon  system  with  common  signal  condltlonsit  Is  providsd. 
The  procedure  for  Integrating  the  main  components  Into  a complste 
system  It  ditcuttad.  Author 
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N74-26942  Soclett  dt  Fibrioatlon  d'  InaltumenH  d»  Maiurt 
SFIM.  Malay  IFranca) 

ON  BOARD  RECORDING 

C.  Roquafauill  I"  AGARD  AGARD  Flight  Fait  Instrumaniallon 
Ser  .Vol  1 Apr  1974  12  p r«f*  (For  availability  toa  N74-2B933 
16-U) 

Thfl  tacordinn  methods  used  In  flight  tilt  •valualiona  are 
dlacussjd.  The  syetorne  in  general  use  ira  Identified  ea:  (11 
photo  panel  tMcijrden.  121  continnoue  trace  reourdera.  (3)  analog 
magnetic  lop«  tecordara,  and  (41  digital  magnetic  tape  reooidara 
Advantages  and  dlsudventagea  of  tho  ayatoma  are  analyzed-  Block 
[llagrarna  of  a typical  alrborna  analog  magnetic  recording  ayetom 
and  an  aiiborne  digital  magnetic  recording  ayalem  are  provided 

Author 


N74-2BB43  Deutaohc  Foiaohunga-  und  Vaiauchaanatalt  luer 
Lull-  und  Raumlahrt.  Brunswick  (West  Germany) 

TELEMETRY 

A.  Becker  In  AGARD  AGARO  Flight  Teat  Initrumantatlon  Ser. 
Vol  1 Apr  1S74  13  p refa  (For  avallablllly  sea  N74-2GB33 
16-14) 

The  telemetry  component  of  a flight  test  Inalrument  ayalem 
la  described  A block  diagram  of  a typical  tslamotrv  ayatam  la 
provided.  Curves  are  developed  to  show  the  modulation  methods 
used  with  telemetry  syatems  Ekamples  of  aupurcommutatlon  and 
aubcommutatlon  are  llluitrated.  Syalema  of  on-llna  data  proccaaing 
uatng  analog  computing  methrtds,  digital  computing  methoda, 
and  hybrid  computing  methoda  are  dfacuaaed.  Author 


N74-26B44  Dautacha  Foiaohunga-  und  Veriuohianttalt  fuet 
Luft-  und  Raumlahrt.  Brunawlok  IWaai  Germany). 
QROUND-BABED  EQUIPMENT  dll 

0 Webar  In  AGARD  AGARD  Flight  Teat  Inatiumamathm  Sat.. 
Vol,  1 Apr.  1074  11  p refo  (For  availability  see  N74-26933 
16-14) 

The  ground  based  adulpmam.  often  in  combination  with 
airborne  talamatry  equipment,  la  dlacussed  from  the  atandpoint 
of  tralaotory  measurement.  An  Important  aapeot  of  ground  baaed 
equipmsnt  Is  time  synchronization  with  lecoidlngs  made  on  board 
the  alroieft.  The  capabllllias  of  o trs|actory  measuring  system 
are  explained  The  seleotlon  of  a alts  and  (he  procedure  lor 
aettinu  up  the  aquipmani  are  analyzed.  The  malhoda  used  to 
obtain  synchronization  of  the  recording  devices  are  reported. 

Author 


N74-28945  Centro  d'Eassla  en  Viil.  Bratlgny  sur-Oige  (France). 

DATA  HROCEESING 

J.  Porrochon  end  J.  T.  M.  VanDoorn  In  AGARD  AGARD 
Flight  Teat  Inatiumenlatlon  Ser.,  Vol.  1 Apr.  1974  14  p refs 

(For  availability  see  N74-26933  15-14) 

A functional  analyala  of  the  data  processing  syatems  used 
for  flight  teat  Instruments  Is  presented  The  types  of  data  Input 
are  Identified.  Preproceaslng  of  date  Is  discussed  and  the  main 
funotloiis  of  the  procedure  are  reported.  Medium  sized  and  large 
stations  with  a relatively  large  amounl  of  automallan,  ate 
emphasized.  Author 


N74-3394B|jl  Advisory  Group  lor  Aerospace  Reeaaroh  eno 
Development.  Parle  IFranoe). 

AOARD  FLIGHT  TItT  INSTRUMENTATION  WRIEt. 
VOLUME  Si  OFEN  AND  CLOSED  LOOP  ACCBUROMI- 
TENS 

I.  Molaren  IRAEI,  W.  0.  Meee.  ed,.  end  A.  Pool,  ed  Jul.  1974 
48  p rale 

(AQARD-AQ-iaO-Vol-B;  AQARDogreph-160-Vol-8)  Avail;  NTIS 
HC  S6.50 

The  itete-Ql-the-ert  of  both  open  end  oloied  loop  eeeeierome- 
ters  used  lor  alrcreft  flight  tael  work,  covering  eyetem  and 
component  anslyela  and  basic  hardware  daeign  la  disoutaed.  Both 
phyalcel  daaign  problama  end  malhamatloal  enalyile  are  ooverad 
end  ipaolal  amphaeli  It  put  on  those  aspeote  likely  to  be  relsivent 
to  elroreft  flight  test  work  Performenoe  details  Include  repeelebll- 
Ity,  oompentatlon  for  tempariiure  varletion.  insusceptlbllliy  to 
Croat  elleota.  stability  under  vibration  end  frequency  response 


The  epplicailon  of  tooalerometers  In  leverti  flight  (ett  iMhnIquee 
together  with  their  performance  requiramenie  ere  reviewed  In 
order  to  guide  the  flight  test  engineer  In  making  hie  choloe  of 
Instrument  In  any  particulir  case.  The  prinolplet  of  ftequenov 
response  tests  ere  dleousted  In  aetoclatlan  with  the  theoratloel 
ohirectarletlcs  of  various,  nominally,  second  order  syetamt  which 
are  modified  either  by  the  method  of  teetlng  or  by  the  Inherent, 
praotlcsl  difficulties  of  instrument  deelgn.  Author 


N76-17107|V  Advisory  Group  for  Aerospace  Raiairch  and 
Davalopment.  Parla  IFranca). 

ELiCTNONIC  AIRBORNE  OIIPLAYE 

Deo.  1976  430  p refa  In  ENGLISH  and  FRENCH  Praeanted 
it  the  Avionics  PtntI  Symp.,  Edinburgh,  7-11  Apr.  1976 
IAGARD-CP-I67I  Avill:  NTIS  HCS11.76 

Problems  of  airborne  displays  wire  eonsidertd.  Reports  In 
ths  following  areas  were  pteeenltd:  trend!  In  the  Held  of  airborne 
dlsplayi.  aviluitlon  end  atinssmant  procedures  for  airborne 
display  lystams.  display  devices  and  maltrlsli.  date  processing, 
and  dlsplayi  lor  particular  sppllcitlons.  For  Individual  titlaa,  laa 
N76-)7IOB  through  N76-17140. 


N7B-1710B  Thomson-eSF,  Malakotf  (Francal.  DIv.  dat 
Equlpamenta  Avioniquts. 

THE  IMPACT  OP  MODERN  ELECTRONIC  AIRBORNE 
UIIPUVE  IN  FUTURE  AVIATION 

Y.  Brault  In  AGARD  Elaolron.  Aliborna  Displays  Oac.  1976 
9 p In  FRENCH  IFor  avillabllltv  saa  N7e-17107  08-06) 

Ths  tkpiDlad  Impact  of  modarn  alactronio  alfbornt  diapicv 
svitams  on  futura  slrcraft  was  praaanttd,  with  agiphasis  on  tha 
nssd  Id  Improva  man-mschlna  Intaraotlons.  aapaclilly  In  mllltarv 
aviation.  The  need  Is  Imposed  by  the  foUowIng  fiolois:  (1)  tha 
setting  nl  more  and  mora  oomplak  oparatlonal  flyln6  mitelona, 
(2)  the  Introduction  ol  alroralt  llntaroeptori,  flxtd  and  rotating 
wing  attack  modelel  with  avar  highar  parformanot.  (3)  tha 
Introduction  of  more  and  more  dlvetilflad  waapon  ayeiami.  (4) 
the  axlilanca  of  an  axtrtmaly  lethal  and  ccmidax  anvironment. 
Future  spplIcBlIons  to  civil  aviation  worn  also  briafly  manlionad, 

Trantl.  by  Y.J.A. 


N76-1710V  Marconl-Elllolt  Avionic  Sysisms  Lid.,  Roohastar 
(England). 

TRINDB  IN  TECHNDLOQV  IN  AINRORNE  lUCTRONIC 
DIBPLAY8 

P.  A.  Htarne  In  AGARD  Elsotron.  Alrborna  DIepIsys  Oao. 
1976  16  p IFor  avallabllllv  itt  N7e-I7107  OB-Oei 

Ths  Inorsasing  complskllies  and  ospabllltias  of  flight  instru- 
msnts  art  discusssd  with  smphosis  on  (ulurs  display  Itchnologv. 
Ciihodt  ray  tuba  and  solid  stats  displays  sra  tkamlnsd  along 
with  ths  orgsnlzatlun  of  the  displays  lot  providing  an  Intagraisd 
sliotronlc  sysism  F.O.S. 


N76-17110  Smiths  Industries  Ltd.,  Bishops  Ostva  (Englindl. 
Advancsd  Displays  Sludits  Group. 

PiRPORMANCE  REQUIREMINTI  FOR  AIRBORNE  MUL- 
TIFUNCTION DIEPLAV  •V8TIMB 

0.  Mann  In  AOARD  Electron.  Airborne  Dlepltyt  Dec.  1976 
6 p rele  (For  avtllita'fiiv  see  N7B-17107  Oa-OB) 

Any  elrborna  mullifunotlon  diepley  mutt  by  definition  be 
capable  of  prctaniing  Informillcn  from  a variety  of  sattsora  and 
data  eoutesa.  Sams  of  thssa  sensors  and  thtir  orillcal  paramstars 
ars  briefly  conaldirtd  In  relation  to  thair  display  requirmanit. 
The  multifunction  dlsplev  may  need  to  ba  compatibla  with  any 
such  Bsnsor  or  source  and  also  with  oumpuler  generated 
symbology  derived  from  Inttrumentillon  etntors  and  waapon 
systame.  The  Input  sources  which  eppter  to  require  the  highMt 
performenoe  from  slrborni  dlspltyt  are  thoae  of  the  current  end 
futura  image  forming  sentort.  Thera  la  e danger  that  many  syetemt 
using  multifunction  displays  could  be  dleplay  limited  unlata  the 
complex  Iniiricllon  between  sensor,  dlspliy  and  observer  la 
understood.  Author 


N76-17111  Daulsche  Forschungs-  und  Varsucheanstalt  fuer 
Luft-  und  Raumfahrt,  Brunswick  (West  Qarmsnyl. 
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COMPARISON  OF  CONVENTIONAL  AND  ADVANCED 
AinCNAFT  DISPLAYS 

Rill  Bivir  ITichn.  LIniv.,  Btunswickl  In  AQARO  Elictron.  Alfborni 
Dlipliyi  Die.  1876  7 p tilt  (Fur  ivillabilllv  •••  N7S-t7107 
08-061 

Thi  compiriion  ol  cunvinllonil  ind  advincid  iliorift  ditpliyi 
oftin  tiquirii  i dlicrlmlnitlon  ol  two  iimpli  miinii  ol  pilot'! 
parlormuncB  and  workload  maaturii  lor  a llmllad  lampla  alii. 
a poilulaiud  mlnlrrtum  dlllaranca  ol  maana  and  a glvan  atror 
probablllly  Undar  thaie  cunditlont  ilonlllcini  raiultt  may  ba 
oblainad  only  ll  the  population  varlanoa  doaa  not  aacaad  a 
uortaln  limit  ^ma  major  aourcea  ol  variability  and  thair  Inlluaoca 
on  the  BignllIcBnca  ol  aNparlmantal  rasulta  ara  diacuaaad 
Fuitharmora  two  dillarant  philoaophlaa  ol  awaluation  ol  dlaplayt 
ara  praaantad  at  wall  ai  loma  aaparlancaa  with  plloi'a  parlormartoa 
and  workload  maoaurai  amployad  In  (light  c:..v.''iiar  and  Inllight 
Invaitlgatlona  ol  diaplaya.  Author 

N7S-17112  Daulaoha  Foraahimga-  und  Varauchaanatalt  fuar 
Lull-  und  Raumlahrt.  Brunawlck  (Wait  Qarmanyl  Inat.  fuar 
Flugluahrung. 

EFFICIENT  ASSESSMENT  AND  OPTIMIZATION  OF 
DISPLAV  LAYOUT  SY  CONTINUOUS  TACHISTOSCOPV 
Joial  Thomaa  and  Ulrich  Slolika  In  AQARO  Elactron.  AIrborna 
Diaplaya  Dac.  1976  12  p rala  (For  availability  aai  N78-17107 
08-061 

Tha  mathod  ol  contlnuoua  taahlatoicopy  and  III  banallta  In 
tha  daaign  procaaa  ol  alactronlo  airborna  diaplay  layout  ara 
daaorlbad.  A typical  appllcatlpn  In  tha  (laid  ol  advanoad  monitor 
diaplaya  la  praaantad.  Tha  raaulti  of  thia  akparlmani  ahow  tha 
aullablllty  ol  tha  propoaad  Invaitlgatlon  mathod  for  a atralghtlor- 
ward  laiaiamint  and  optlmliallon  of  complaa  diaplay  atranga- 
manta  In  almulator  taata.  harawlth  oontrlbtillng  to  a conaldar- 
abla  raductlon  of  axpanalva  Inflight  taatlng.  Author 

N7S-17113  Thomaon-eSF.  Parli  (Franca).  Qroupamant  Tubak 
Elaotronlquai. 

COLOR  AND  SRIOHTNBSS  REQUIREMENTE  FOR  COCKPIT 
DI8PLAYS  PR0PO8AL  TO  EVALUATE  THEIR  CHARACTER- 
ISTICS 

J.  P,  Qalvaa  and  d Brun  In  AQAHD  Elactron.  Airborna  Diaplaya 
Dac.  1076  8 p ral  In  FRENCH:  ENOLISH  aummary  (For 
availability  aaa  N76-1;107  08-061 

Introduction  n(  color  coding  lor  Information  diaplaya  iddad 
aavaral  qualltlaa  to  tha  alraady  aalatlng  monochromatic  alactronic 
alrcrall  diaplay.  Tha  Inlormatlon  danalty  to  ba  dlaplayad  la 
Incraiaad,  and  tha  data  .icqulaltlon  tima  and  tha  arrnr  pcaalbllltlaa 
ara  raducad.  Thaaa  advantagaa  ara  fundimantil  In  ordar  to  diaplay 
graphic  and  numarloal  Informatlona  and  llghlad  araia  lor  jat  pinna 
lllghli  control  (map  diaplay.  hud).  Thaaa  Inlcimitlona  hava  to 
ba  dataclad  by  lha  pilot  for  every  aurruund  Illumination  laval 
An  aaparlmantal  work  aohadiila.  aaaoolatlng  brlghtnaaa  and 
chrominance  maaiuramanta  on  ona  hand,  and  vlaiiil  parcaptlon 
of  oparatora  on  lha  other,  parrnittad  to  aiparata  dillarant 
paramntara  and  to  formulate  aavaral  dellnitlona  about  brlghtnaaa 
and  color  contraat,  the  Intnracllon  batwaon  thaaa  two  paramatars 
and  thair  maaauring  conditlona.  'Dataction  Indax'  and  'Dlacrimlna- 
tlon  Index'  notlona  ara  Introducad  Thaaa  parimatara  can  ba 
maaaurad  and  parmit  to  aaiyly  avaluata  tha  diaplay  (jualtty  lor 
avaty  background  and  aurruund  Illumination  Minimum  Indax  valuaa 
are  propoaad  lor  a confortable  dataction  and  Idantlllcatlon  ol 
atindard  aymbola  aapaclally  In  lha  caaa  ol  dlraot  aunllght  on 
tha  dlaplaylng  ooard.  Color  diaplay  uaad  la  a color  CRT  with  a 
panatratlon  aoraan  davalopad  by  THOMSON-CSF  for  'Flaid  down' 
ertd  'Head  up'  diaplay.  Dillnitlon  and  atandard  Introducad  can 
ba  applied  to  avary  color  or  monochromatic  diaplay  euoh  aa 
pliama  panel,  liquid  cryatala.  LED  or  any  alactromaohanlcal 
davicai.  Author 

N76-17114  Ferranti.  Ltd..  Edinburgh  (Scotland) 

INTEQRATED  M U LTI-FU  N CTION  COCKPIT  DISPLAY 
SYSTEMS 

J.  M.  Braid  In  AGARD  Elantron.  Airborna  Diaplaya  Dao. 
1976  13  p rafa  (For  availability  aaa  N76-17107  08-001 

Tha  multifunction  diaplay  concept  and  tha  nacaaalty  for  Ita 
afllclant  Integration  to  moat  tha  mora  demanding  future  tiika 
ara  daflnad  briafly.  Attention  la  drawn  to  tha  potential  ahortccmlnga 
of  peat  arrangamanta.  particularly  in  tha  pllot'a  cockpit.  Tha 
dillarant  data  apurcaa  and  aanaora.  catagorlaa  ol  airborna  diaplay. 
diaplay  davloaa  and  typaa  ol  drive  algnila  ara  daaorlbad  and 
raliranoa  la  made  to  thair  compatibility  Particular  mantlon  la 
made  ol  curalva.  raatar  and  curalva-un-  raitar  writing  An  axampla 
la  glvan  ol  how  tha  verloua  alamanta  In  tha  ayatam  can  be 
Intagratad  with  Integrity.  Into  a ayatam  which  parmlta  more 


attantlon  to  ba  paid  to  tha  ichlavamani  of  a aatlafictory 
man- machine  Inlarlaca.  without  compromlalng  Individual  aanaot 
parformanoa  Dlagrama  and  photographa  damonatrata  lha 
(aaalblllty  of  tha  concapt  and  rtompitibllliy  ol  tha  hardwara  within 
tha  cockpit  conatrainta.  Flllalle  lacing  tha  Implamantatlon  of  auoh 
a ayatam  era  included  and  lha  probable  araaa  ol  conlllot  and 
reward  ara  aalabllahad.  Author 

N78-1T11B  Royal  AIrcralt  Eatabllahmant.  Farnborough  (England). 
Spioa  Dipt. 

THE  USE  OF  MODERN  LIGHT  EMITTING  DISPUYS  IN 
THE  HIGH  ILLUMINANCE  CONDITIONE  OF  AIRCRAFT 
COCKPITS 

Brian  Ellla  and  John  Wharf  In  AQARD  Elactron.  Airborna  Diaplaya 
Dec.  IB7B  lip  rata  (For  aviilabllltv  aaa  N7e-17t07  OB-OB) 
A 3 mm  high  LED  diaplay  wee  tailed  In  80,000  lux.  Further 
lain  on  tha  loimat  and  color  of  imall  matrix  dliplayi  art  alio 
daacribtd.  It  waa  found  that  rad  diaplaya  are  mora  lagibla  than 
grain  In  10.COD  lux.  A number  of  other  lapacti  ol  lha  parcaptlon 
ol  light  amitting  diaplaya  In  high  lllumlnenoa  watt  ilip  ex- 
amined. Author 

N7B-1711B  Tranaportatlon  Byatama  Canter,  Cambridge,  Man 

AN  EXPIRIMENTAL  EVALUATION  OF  VARIOUE  ELEC- 
TRONIC COCKPIT  OIBPUVE  FOR  AIR/OROUND  DATA 
LINK  COMMUNICATIONS 

R.  W.  Wlaladar.  J.  F.  Cannilf.  and  E.  H.  Hllborn  /n  AGARD 
Eliolron.  Airborne  Diaplaya  Dac.  1976  34  p rala  (For  availability 
III  N7e-17107  OB-OB) 

A larlaa  ol  laboratory  and  cockpit  almulator  axparlmanti 
waa  oonduotid  by  tha  Diptrtmant  ol  Trinippriatlon,  Traniporti- 
llon  Syitami  Canter  In  a itudy  ol  lha  human  fiolori  aapaoti  ol 
a oockplt  digital  data  link  ayatam  for  air  traffic  control  lATCI 
and  airline  company  builnaai  communloallotia.  Tha  laboratory 
axparlminta  ulllliad  photographic  illdai  to  atudy  maaiaga 
formatting  The  almulator  axparlmania  ayalualad  vliuil  diaplaya, 
computer  ganaralad  lynthatlo  apaach  and  pilot  Input  davloii. 
Tha  polintlal  ut  data  link  lor  raduolng  pilot  workload  and  channel 
congaitlon  while  providing  alllolaiit  communloatloni  In  a highly 
automatad  ATC  ayiltm  la  pi  great  Intaraat  to  the  Federal  Avlatlpn 
Admlnlalratlnn.  Tha  axparlmantil  raiulla  to  data  lad  to  tha 
rccominandatlon  ol  a le-ohariclar  ihort  maiiigi  diapliy, 
davalopmant  ol  loma  guldallnai  lor  ibbravlating  and  formatting 
maaaagai.  and  the  concluilon  that  plloti  can  aflaotivaly  commuri- 
loata  using  vliual  diaplaya,  aynthatio  ipaach,  and  pualibutton 
kayisla,  with  an  ovarall  reduction  In  workload  Author 

N'/l-17117  Thomaon-CSF, 'say  las  Moullnaaux  (Franca).  Qroupo 
Opironiqua. 

NEW  ELECTRONIC  DUPLAY  BYSTEME  FOR  AIRCRAFT 
INSTRUMENT  PANELS  [NOUVIAUX  DIBPOBITIFB  DE 
VISUALISATION  ILECTRONIQUE  SUR  PLANCHES  DE 
BOND  D'AVIONBI 

M.  Cousaadlara  In  AQARD  Elaerton.  Airborne  Diaplaya  Dac. 
1976  7 p In  FREHCH  IFor  availability  aaa  N76-17107  08-D2I 
Concepli  (or  new  alactronic  diaplay  lyitami  (or  aircraft 
Initrumant  panali  ware  propoaad,  amphaililng  tha  need  lo 
Intagrata  and  aynthaalxa  the  Information  preaantly  given  by  a 
number  of  dillarant  Initrumaritu  Thaaa  now  lyatami  can  either 
take  tha  form  of  haari-up'  or  htad-down'  diaplay  davIcai 
depending  on  the  type  and  phaaa  ol  oach  flight  or  mitalon. 
Such  ayatama  would  praiant  the  (ollowing  advantagaa:  111 
pfaaaniitlon  ol  mora  inlormatlon  In  Ion  ipaca,  121  praiintatlon 
ol  tha  Inltjrmition  that  la  only  required  during  a apsolllc  (light 
or  mlaalon  iiluatlon,  (3)  graatar  llixiblllly  and  larga  inlormallon 
carrying  oapaullv,  (4)  preianlatlon  uf  tha  Inatantanauui  poeltlon 
ol  the  ilrctalt  and  prsdiction  ol  lie  future  (light  path  Tha  hardwara 
uaad  In  tha  conatructlon  ol  thaaa  diaplay  ayatama  oould  either 
ba  bated  on  tha  praiant  itata  ol  thi  art  and  Includa  mulli- 
coloted  CRT'a,  or  oould  Includa  new  tschniquia  now  under  atudy 
auoh  aa  plaamaa  or  liquid  cryatala.  Tranal.  by  Y.J.A. 

N76-1711B  Ferranti,  Ltd.,  Oldham  (Englandl. 

CRT'S  FOR  ELECTRONIC  AIRBORNE  DISPLAYS 
M R,  Bennsti  In  AQARD  Elactron.  Airborne  Oliplayi  Dec. 
1076  13  p rail  IFot  availability  aaa  N7e-17107  OB-OB) 

Tha  two  CRT  dlip)ay  ayatimi  ourtantly  undar  davalopmant 
are  daacilbsd.  The  (Irit  la  a paokagad  178  x 127  mm  haad  down 
diaplay  (HDD)  CRT.  Tha  dailgn  concapt  and  lubsaqiiant  aalactlon 
of  tha  vanoua  altarnatlve  paramatsra  which  ware  ivallabla  at 
tha  atart  of  tha  davalopmant  ara  daicribad.  Each  piramatar  la 
tikan  lapirilaly  end  tha  analyili  and  lubiiquanl  ratulti  an 
daaorlbad.  Full  datilli  ara  glvan  of  a (Inal  package  dailgn  curtanily 
nsiring  completion  which  la  Inlandad  to  ba  (Ittad  Into  a Hawker 
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Hunttr  (Ircraft  of  RAE  Etrnbotough  for  flight  Imlli  to  aviluitr 
tha  parfoimanca  undar  raal  diract  lunllght  and  iunllt  cloud 
condltlona.  Tha  pilma  datign  conaldaratlon  lor  thia  CRT  wai  tha 
oomblnatlon  of  a lultabla  contrail  anhancamant  taohnlqua 
togathar  with  tha  bait  uurrantly  avallabla  phoiphor  for  opaiatlon 
at  high  brlghtnaii  lavali.  Tha  laeoiid  CRT  packaga  daiorlbad 
was  again  davalopcd  uaing  a numbar  ol  individual  itapa  lo  optimlia 
tha  daiign  for  a particular  application.  In  Ihia  cuia  tha  application 
wai  lor  a halmat  mountad  haad  up  dliplay  (HMHIID)  CRT. 
Raduoad  walght  and  alia  wara  iiacaiiaiv  In  order  lo  harmonlaa 
with  tha  currant  halmat  dliplay  concep'i.  ThIa  CRT  waa  baiad 
on  a commarclal  tuba  02B/97D2Kh  and  tha  VX1778  daaigna 
which  pracadad  It.  The  Individual  parainatari  ara  analyzed 
aaparataly  Author 

N76'1711ll  Thomion-CSF.  Parla  IFtanoa).  Qroupamant  Tubaa 
Elaclioniquaa. 

COLOR  HIAD  DOWN  AND  HEAD  UR  CRT'S  FOR  OOCKRiT 
DIIRIAVR 

A.  Martin  and  J.  Brun  In  AOARD  Elaolion.  AIrtiorna  Dliptaya 
Dac.  1876  6 p In  FRENCH;  ENGLISH  aummary  (For  avallabllltv 
aaa  N7S-17I07  08-0BI 

Important  davalopmant  woik.  during  aavaral  yaara.  lad  to 
tha  uaa  of  color  CRT  In  oitokpll  dliplaya.  Tha  oharaotarlatloa  ol 
thaia  tubal  and  thalt  bahavlor  In  alrplanai  ara  diacuaaad  A 
aaparata  program  allowad  tha  maaauramani  of  Illumination  range 
found  during  flight,  for  datarmlning  vlilblllty  condltlona  of 
Inatrumant  boardi  from  complata  darknaai  lo  aunllghi  lllumlnanoa. 
A almulator  waa  built  which  raconatltutai  tha  lighting  condltlona. 
Color  dliplay,  Incorporating  color  CRT,  rllowlng  almultinaoua 
praaantatlon  of  aymbola  In  aavaral  colora,  lumlnanca  and  ihapa 
wara  taatad.  Maiiuramanti  ol  dataotlon  Indna,  aa  daiorlbad  In 
anothar  lactura,  wara  oarriad  on  to  avaluata  oonditloni  ol 
parfaclly  confortabla  vlilon  and  condltlona  of  100%  loouraoy 
Indication  of  color  aymbola  diaplayad  by  color  CRT'.  A 7 Inch 
diagonal  raotangiilar  color  CRT  THXB13-EI7,  maating  thaaa 
apaolliaatlona  waa  davalopad  lor  haad  down  ulllliallon.  Tha  tuba 
Inoorporatai  a panatratlon  acraan  dlaplaylng  rad  at  10  kV.  ambar 
at  13  kV  and  grain  at  17  kV.  Tha  ilacl'on  gun  waa  daiignad 
to  lioa  beam  Intanilty  requiramania  at  all  oolora  and  aymbol 
lumlnancaa.  An  alaotroaiitlo  fooualng  with  lato  currant  naad. 
with  looui  voltaga  llnairly  dapandant  ol  acraan  voltaga  |uat 
raquaita  aingla  high  voltaga  powar  aupply  lor  tuba  drivi.  Tha 
CRT  la  ruggadliad  and  double  haatar  gun  hii  bean  adaplad  in 
order  to  Inoraaaa  ralliblllly.  Undar  aunllght  Illumination 
(7,000  (cl.  daliotlon  Indtx  ovar  1 ware  achlavad,  and  dataotlon 
Indax  ovar  2 allowing  vary  confortabla  vlilon  wara  obtained  in 
other  laii  atrlngant  oonditloni.  Author 

N76-17t20  Air  Force  Flight  Dynamlci  Lab..  Wright-Pattaraon 
AFB,  Ohio.  Flight  Deck  Davalopmant  Branch. 

•OLID  BTATI  FLIGHT  INITRUMINT  DIVILORMINT 
Wayne  R.  Clamanti  In  AOARD  Electron.  Airborne  Dliplaya 
Dac.  1876  4 p (For  availability  aaa  N76-17107  06-06) 

An  Air  Force  Advanced  Davalopmant  Program  la  Invaatigatlhv: 
tha  uppllcablllty  of  dot  matrix  dlaplayi  for  flight  controt  inetruman- 
tatlon.  Program  goala  Include  flat  panel  daaign.  digital  addraa- 
lability,  format  flexibility  and  rnulti-funotlon  operability.  Validation 
ol  tha  technology  wai  rapertad  and  addraaiad  tha  araaa  ol 
taohnology  lalacllon  and  fabrication  tachniquai.  optical  contraat 
anhancumant  flltaring,  and  dot  matrix  itandarda  for  laglbilltv  and 
daiign.  Tha  light  emitting  dioda  (LED)  technology  wai  aalacted 
ai  It  fulllllad  program  objactlvai  and  did  not  require  a raiaaroh 
braaklhrough  prior  to  application.  Fabrication  taohniquaa  wara 
damonitratod  and  are  within  tha  realm  ol  a high  volume  production 
method.  Acoaptablo  contraat  anhancamant  via  filtering  raaultad 
from  tha  combination  ol  a circular  polarliar,  band  pan  alamant. 
and  kntiraflaotiva  coatinga.  A contraat  ratio  of  6:1  under  the 
high  ambient  condition,  i.a..  10,000  foot  candlaa  (fc),  can  be 
achlavad.  Human  laotora  atudlaa  ahowad  little,  If  any,  perform- 
anoa  dlflaranoai  batwaan  tha  diaplay  of  punctata  and  continuoua 
aymbology.  Author 

N76-17121  Royal  Radar  Eatabllahmant,  Malvern  (England). 
LIQUID  CRV8TAL  OltRLAV  OBVIC6* 

E.  P.  Raynaa  in  AOARD  Elaotron.  Airborne  Dlaplaya  Dec. 
1876  14  p rale  (For  availability  aaa  N7B-1 7 107  06-061 
Liquid  cryatala  enable  low  voltaga  (approximately  3 volt) 
low  power  lapproxlmataly  1 mIoro-WI  dliplaya  to  be  made  which 
are  readable  In  high  ambient  light  level  and  can  ba  aa  large  ai 
30  oma  by  30  oma.  Aftar  a brief  Introduction  to  tha  liquid 
oryitallina  atata.  tha  buaia  and  tha  operation  ara  daactibad  ol 
tha  twiatad  namatlc  affect,  which  haa  become  the  moat  widely 
uaad  liquid  cryatal  alaotro-optic  affect.  Baaio  device  conatruotlon 


la  alio  raviawad.  Tha  origin  of  patchaa  ol  dWarant  contraat  In 
thaaa  davlcca  la  diacuaaad  togathar  with  mathoda  ol  eliminating 
them  to  produce  davicaa  with  uniform  contraat.  Conaldatabla 
prograaa  haa  bean  made  alnur  thn  invention  ol  the  oyanoblphanylt 
In  producing  atabla,  colorlaaa.  low  vlaooalty  liquid  oryatala  uiabla 
ovar  tha  tamparatura  range  ol  -10  to  -1-60  C.  Thia  prograaa  la 
raviawad.  Tha  problama  ancountarad  with  tha  extended  tempera- 
ture range  raquirad  for  cockpit  dlaplaya  and  tha  dlaplaylng  of 
complex  alpha-numeiTc  Information  la  axaminad.  Author 

N7i-t7122  Royal  Radar  Eatabllahmant,  Malvern  (England). 
MULTICOLOUR  DI8FLAV8  USING  A LIQUID  CRYSTAL 
COLOUR  SWITCH 

Ian  A Shanka  In  AOARD  Electron.  Airborne  Dlaplaya  Dec 
1B7B  II  p rafa  (For  availability  aae  N76-17107  06-001 

Tha  oonvaraion  ol  a monochroma'  CRT  diaplay  to  a two 
color  frame  aaquantlal  diaplay  waa  damonatratad  uaing  a flat 
liquid  oryatal  alaotro-optloal  color  awitch.  Tha  uaa  ol  a almilar 
device  aa  a polarliatlon  awitch  permitted  tha  production  of  a 
frame  aaquantial  ataraoaooplo  CRT  diaplay  which  may  ba 
monochroma  or  color.  Switching  apaada  of  1 maao  at  rapatlllon 
rataa  up  to  40  Hi  are  achlavad  by  uaing  an  appropriate  two 
fraquanoy  driva  to  tha  liquid  oryatal  call.  Thia  la  auHlolantly  faat 
to  meat  frama  aaquantial  raquiramanta.  Tha  conatruotlon, 
propartlaa  and  parlormanca  of  thaaa  davicaa  ara  daaorlbad  and 
thali  advantagaa  and  llmitatlona  ara  diacuaaad  In  relation  to  cockpit 
dlaplaya  and  other  mllltaiv  applioatlona.  Author 

N76-17122  Sarvicaa  Elaotronloa  Raaaaroh  Lab..  Baldouk 
(England). 

ILICTRONICALLV-CONTROLUD  LKUID-CRYSTAL  GRA- 
TICULES FOR  USE  IN  ORTICAL  SYSTEMS 

C.  H.  Qooch  and  R.  C.  Bottomlay  In  AOARD  Electron.  Airborne 
Dlaplaya  Dao.  1876  Bp  rale  jpor  avallabilltv  aaa  N76-17107 
08-06) 

III  a number  of  optical  ayatama  thaia  la  a raqulramant  tor  a 
gratlcula  whoaa  poaltlon  In  tha  field  of  view  can  ba  controllad 
alaotronloally.  Thia  may  ba  achieved  by  a liquid  oryatal  device 
addraaaed  by  MOB  clinulta  built  nnto  tha  diaplay.  Tha  davloa 
daaorlbad  glvaa  a gratlcula  diaplay  of  400  x 1 60  llnaa  and  achlavaa 
a raaolutlon  ol  10  llnaa/mm  Author 

N76-17124  Sparry  Rand  Corp..  Phoarilx,  Aria. 

RECENT  HARDWARE  DIVELOFMINTS  FOR  lUCTRONIC 
DISFLAY  SVSTEMS  FOR  US  MILITARY  AIRCRAFT 

Richard  A.  Wallace  In  AOARD  Electron.  Airborne  Dlaplaya 
Dao.  1876  12  p (For  availability  aaa  N7e-17l(T7  01-06) 

Thn  hardware  daaign  tradaoffa  raquirad  lo  meat  tha  yariad 
raquiramanta  ol  aavaral  CRT  cockpit  diaplay  ayatama  ara  diacuaaad. 
The  multimode  diaplay  ayatama  uaa  both  alroka  and  raatar 
taohniquaa  lo  praaant  varied  lormata  of  data  liom  radar.  TV.  IR. 
attitude,  fire  control,  flight  diraotor,  and  other  aircraft  ayatama. 
Thaaa  dlaplav  raiiulramonta  ara  tranalatad  Into  CRT,  phoaphor-llltar, 
high  voltaga,  video,  daflaotlon.  and  aymbol  generator  raquiramanta. 
Powar  and  thermal  oonalda-atlona  ara  amphaaiaed  at  a primary 
factor  In  varloua  tradeoff  atudlaa  Digital  aymbol  ganarallon  la 
axaminad  in  tarmt  ol  hardware  functional,  apaad.  and  memory 
alaa  raquiramanta.  Author 

N7t-17136  Royal  Radar  Eatabllthmani.  Malvarn  (England) 
DIGITAL  SCAN  CONVERSION  TECHNIQUES 
T,  Snowball  and  T R.  Barry  /ri  AOARD  Electron.  Airborne 
Dlaplaya  Dao.  1876  18  p rafa  (For  avallabllltv  aaa  N76-17 107 
08-06) 

Tha  Digital  Samlconduotor  Scan  Convartar.  and  tha  lactort 
datarmlning  tha  atoraga  capacity  raquirad  ura  diacuaaad  in  tarmt 
ol  tanaor  and  dliplay  CRT  raaolutlon,  picture  texture  and  obiarvar 
acuity.  A varaatlla  axparlmantal  digital  acan  converter  with  a 
one  megabit  atoraga  oapacitv,  having  varloua  modal  ol  atora 
organization  and  diaplay  priikntatlon  la  daaorlbad.  Author 

N7t-17126  Royal  Radar  Eatabllahmant.  Malvarn  (England). 

ROLAR  TO  CARTBSIAN  AXIS-TRANSFORMING  DIGITAL 
•CAN  CONVIRTIRS 

T.  R.  Barry  and  T.  Snowball  In  AOARD  Elaotron.  AIrborna 
Dlipliyi  Dac.  197fi  2B  p raf  IFcr  avcllibilltv  aaa  N7e-17107 
OE'Oei 

)A/aya  In  which  digital  aoan  oonvertaia  can  Improve  on 
oonvantlonil  radar  diaplay  lormata  era  axaminad  and  how  a diaplay 
can  ba  axtandad  to  give  preiantatlona  not  pravloutly  avallabla 
la  ihown.  Tha  ma|of  llmitatlona  ol  aoan  convartara  baaad  on 
ahift  rugleiara  art  ditouttad.  In  paqioulai  where  auch  oonvaitart 
ara  raquirad  to  Iranafoim  polar  radar  formate  to  ractlllnttr  TV. 
It  la  than  ahown  how  tha  Introduotlon  of  the  laat  aami- conductor 
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if'  rindom  uotti  Mamoiy  (RAM)  hii  mad*  t)t*  iiili-traniformation 

probitm  I ralitlvaly  tttiighitforwtrri  hirdwar*  Implamantatkm  ol 
convantional  a«l*-conv*r*lon  fnrmulaa.  Spaclal  dlaplay  and 
convariion  problami  aaiaclatad  with  moving  platform  avitama 
at*  outllnad.  and  tachniquaa  for  applying  motional  atablllialion 
to  th*  convarlar  to  facilitate  acan  to  aean  Inlagratlon  diaouaaad. 
Th*  organlaatlon  of  auch  ground  atabllliad  eonvatlara  to  provid* 
a choice  of  ground  or  platform  atabllliad  dlaplay*  era  than 
daacribad.  Finally,  th*  llmitatloni  of  a aimpi*  ayatam  baaad  on  a 
alngl*  plolur*  point  update  par  atnr*  word  aucaaa  (apot  at  a 
tim*  ttanifail  la  conaldatad.  and  a more  eomplaa  organliatlon 
which  allow*  lor  more  than  on*  apot  to  b*  updated  at  a tIm* 
la  outllnad.  Author 


NTt-17127  Hugh**  Aircraft  Co..  Culvar  City.  Calif. 

DiaiTAL  SCAN  CONVIHTIHI  IN  AIMOHNI  DIOFLAV 

KVtTIMI 

Q.  K.  Slocum  and  J.  0.  Myilng  (AFALI  In  AQAI10  Elaotron 
\ Airborne  Olcplay*  Uoc.  1975  16  p (For  availability  *** 

I hl7a-17107  08  08) 

; Recant  davalopmanta  In  digital  acan  convattara  lOSCI  provide 

I high  quality  Imago  atoraga  for  avlonloa  aananr  dlaplay*  and  can 

I aimplify  Ih*  pilot'*  taalii  In  radar  target  acquialtion.  Typical  digital 

, acan  convartar  concept*  and  thalr  ayatum  daaign  Implication* 

I ar*  daacribad  for  an  air-to-air  radar,  a multimode  radar  and  a 

' high  .aaolutlon  raoonnalaaanoe  aanaor.  Studlaa  ol  operator 

purlormanc*  In  uaing  alorad  digital  Imagery  with  varlou*  ancodad 
I gray  lavala  ahow  eight  ahadaa  ot  gray  era  adequate  lot  radar 

Imagery  but  at  laaal  18  are  neuded  lor  elaotro-nptlcel  imagaty 
! Tradaolla  In  memory  aelootlnn  and  digital  Image  anhanoamant 

\ tachniquaa  at*  preaantari  Thu  coat  ol  ownarahlp  analyala  ahowa 

I that  lit*  high  reliability,  luw  rnalntananc*  edluatmanta  and  ahoti 

repair  time  of  digital  scan  uonvarteia  can  result  In  alynllloam 
III*  cycle  coat  aavliigs  over  analog  scan  cnnverlat  dlaplay 
I ayatama.  Aiithtir 

N76-17128  Marconi  Elliott  Avionic  Syatirins  Ltd.  Iluchaatet 
(Englan.dl. 

ECONOMIC  SCAN  CONVERSION  TECHNIQUES  FOR 
INTEQRATED  AVIONIC  SYSTEMS 

a.  C.  Bull  and  Q M.  Barling  In  AQARD  Elaotron  Altbnrna 
□laplaya  Oac.  1975  B p (Fur  availability  see  N7H-17107  OB-OR) 
Modarn  oookpit  dllplHy.Byctama  are  making  Incraaslrtg  uair 
I of  TV  raatar  tachnlttuai  to  provid*  a uommnn  signal  lorinat  lot 

a wide  rang*  ul  dllluting  lypea  ol  coniinited  and  aanaor  data  A 
principal  faatur*  of  auch  ayatama  la  Ih*  nacaaaary  icati  convarwon 
! unit*  which  ahould  piovide  acmirala  Iranalatlon  of  data  anil  video 

i piclura  Input!  Into  tha  commun  raatar  dlaplay  baae  Eatllai  double 

andti.1  acan  convarslon  tubaa  have  haeii  found  to  hiivu  iilmoat 
I unaoueplabla  problems  In  Intma  iil  atruutaay.  dynuniic  range  and 

. plotura  raylstratlon  A nuw  tochniqua  ueing  c tuba  soan  canvattar 

I uf  tha  single  elactioii  gun  type  avoids  inaiiv  of  the  prohloms  nl 

' tha  eaillar  double  ondad  lypa  and  pcrinltir  iho  convaiaton  ol 

high  resolution  video  pictiiras  without  the  loliitivoly  high  coats 
of  thu  liirga  mamuiv  requlramoiitn  ot  uquivalant  digital  siron 
convartors  Whan  howavei  tha  coiiviiriilon  picture  'iuh|ucl  Is  llinitad 
In  slie.  n new  digital  technique  line  consldaratily  lediercd  ihn 
memory  raqulreinenta  compared  with  ihusu  iiscericaty  lor  vliten 
picture  convert. Min.  Dy  relating  the  scan  convuiolon  tectiniquu  In 
tha  particular  task  In  hand.  It  appaurs  pruhabla  that  tha  coat  at 
^ future  acin  canvartari  can  be  reduced  to  a small  proportion  ol 

thu  ovarill  dlaplay  syslam  cost  Author 


N76-1712B  Draper  ICharlas  Stark)  Lab . Inc  . Cambridge.  Mass 

DISPLAY  OENERATUR  INSTRUCTION  SET  CONSIDERA- 
TIONS FOR  AEROSPACE  APPLICATION 

Ivan  S Johnson  and  Stephan  K.  Halford  In  AGARD  Elaotron 
Airborne  Dlaplaya  Dec  1975  11  p raft  (For  availability  sea 
N76-17107  08-06) 

A tradeoff  study  to  dsttrmlns  daslrtbla  characteristics  In  a 
display  procuaaor  lor  an  iinrospaca  Ispaca  shcllla)  application  la 
raported.  The  assumed  display  davlcs  la  a conventional  CRT. 
Tht  trauaolfa  Involved  In  ipeulfylng  which  Instrucliom;  should 
b*  Impitmantad  In  tha  display  procatsor'a  hurdwato  lepartolra 
ar  ptasantad.  Tha  Importance  of  such  a tradaofi  focuses  primarily 
upnii  the  resultant  scltware  costs  Isbo.  spaed  of  esacutlon.  lime 
to  writs  and  da-bugl  Incurred  is  a (unotion  of  whether  csrttin 
Inatructlons  are  Implemantsd  In  the  procasscr  hardwart.  Other 
faotore  are  alia,  weight,  rallablllty.  procaiaor/dlaplty  unit  spaed 
ralillonihlps.  and  memory  ItTiplloitlans.  The  tradeoff  stuily  of 
possible  graphics  capability  Includes  most  of  tha  Instruotlnns  that 
an  aarospaca  display  generation  schema  would  be  eonironted 
with  - Including  vautora.  alpha-numtrloi.  beam  control  Instructlona 


la  g.,  blinking,  dsih  llnat.  lint  width,  ate  I indtx  branch,  aubroullne 
call  and  return,  eompar*  and  skip,  rotation,  windowing,  and  tpaclal 
Items  Ilka  moving  tape  meter.  Author 

N76-17130  EMI  Elactronlci  Ltd  , Hayaa  (England) 

INTEQHATION  ALGORITHM  IN  A DIQITAL  DISPLAY  STORE 
FOR  AIRBORNE  tUHVEILLANCE  RADAR 

V.  B.  Huimt  In  AQARD  Electron.  Airborne  Dlaplayi  Oac 
1976  27  p raft  (For  availability  tea  N7e- 17 107  08-081  | 

A aaaich  lor  optimum  Integration  algorlthmi  In  a multicell  . 

digital  dlaplay  procaaaor  (or  olrborn*  turvalllanca  end  aeaich  radar 
I*  dlacuaesd  Markovian  atatlitica  aro  applied  to  evaluate 
performanca  in  terms  of  probabilities  of  datactioii  snd  false  alaim  I 

Rssults  are  illustratod  by  probability  graphs  chatacteriring  thu 
allarnativat  eaamlnad  and  a aelectad  range  of  paratnatart.  Tha 
beat  art  ranked  In  order  ol  false  alarm/datacllon  ptobabllllv  railo 
referred  to  (ha  Input,  for  a atandard  parformanoe,  It  I*  concludad 
that  algorllhma  amploylng  a aimpla  regular  dacramant  ar*  auparlot 
to  proportional  deoramam  algorithm*  or  aum  and  dump  Intagta- 
lor*.  Author 

N7B-17131  Alt  Force  Avionic*  Lab,,  Wrlght-Paltaraon  AFB. 

Ohio. 

THE  DAII  DEEION  AND  SYSTEM  INTSaRATIGN  AlPECTB 
OF  ELECTRONIC  AIRBORNE  OONTROLE  AND  DUPLAYS 

Nlcholaa  A Kopchlok  and  S Joel  Pramaalaar  (Naadan  Aaaor . 

Inc.)  In  AGARD  Electron.  Airborne  Dlaplays  Dae.  1976  20  p 
tala  (For  availability  aae  N70- 17107  OS-Oei 

Tha  Digital  Avionics  Inlormatlon  Syitem  IDAISI  encompaasaa 
the  maximum  utllliatlon  of  alactronlc  airborne  controls  and  dlaplays 
to  prasont  to  tha  pilot  all  paninani  and  timely  Inlormatlon 
nacaasaty  lot  both  normal  and  degraded  million  opiratlona.  Tha 
valiant  laaturaa  Include  a deiiitlpllon  ol  tha  DAIS:  III  operational 
and  ayatam  raqultamanta.  121  control/ display  aubsyatam  configura- 
tion and  lunctlonal  operation,  and  (31  ayslam  and  lubtyatem 
ll(•-ayale  cost  conaldaratlona.  Through  the  Increaaad  use  ol 
common  digital  avionlo  aqiilpmanta  and  loltwsra  modulea.  an 
ellorl  Is  being  mado  In  this  program  to  diraotly  attack  tha  ptoblam 
ol  riaing  llle-cycl*  coals  while,  at  t)ia  same  lime,  maintaining  ot 
Incraaalng  given  pertormanca  lavala.  Raiulta  ol  racani  DAIS  daiign 
studlaa  and  ayatam  anilyisa.  baiad  on  typical  nioaa  all  auppoit 
and  all  auparloilty  mlasloni,  conducted  by  the  Air  Force  Avionica 
Isboraloiy  are  ptesimtail  Author 

N76-17132  Marconl-Elllott  Avionlo  Sybtams  Ltd..  Rochaslar 
(England)  Airborne  Display  DIv 
THE  TYPE  S84  HUD  WEAPON  AIMING  SYSTEM 
J R Machin  In  AGARD  Elactrnn  Aiihorne  Dlaplayi  Dec 
1975  10  p rel  (For  nyallablllty  laa  N7B- 17 107  08-031 

Head  up  dlaplay  cyatemu  Incorporating  general  purponH  digital 
computers  era  now  m wide  seals  opoisilonsl  aarvicu  anil  thali 
iilleclivnnaus  and  reliability  have  bean  damonslratad  In  over 
1 ,000.000  Hying  houta  Latar  developmahts  ol  this  type  ol  ayatam 
have  oxpnnrieri  tha  rolo  of  the  HUD  computer  to  Inolutle  many 
weapon  aiming  functions  which  have  consldarahly  Improved 
waapnn  rialivoty  allcclivanass  particularly  in  the  air  to  nit  modes 
tha  lire  control  syslam  ol  Iho  YFIB  ptutotyiie  sir  cornhsi  llghinr 
.8  one  ul  Ihe  most  racani  systems  ol  this  type  and  hss  piuvetl 
highly  allocllve  Ih  the  Edwards  AFB  lly-oll  The  latest  examola 
ul  this  type  ul  system  Is  the  Marconi  Elllotl  664  which  further 
sxtonda  the  capabllltlaa  by  the  use  ol  u last  6K.  16  bit  computer 
This  aqvJlprhant  uses  MSI  and  LSI  lachnologv  and  ullars  a 
slgnlllcardly  Increaaad  rar.gs  ol  weapon  deliverv  modns  at  n 
comparahiB  enst  to  earlier  aimpis  HUD  nyslsme  Author 

N70-17133  Ferranti.  Ltd  . Edinburgh  (Scotland).  Inertial  Syatems 
Dept 

THE  APPLICATION  OF  ELECTRONIC  AND  COMBINED 
DISPLAYS  TO  GROUND  MAPPING  AND  NAVIGATION 

W H McKinley  In  AGARD  Elaotron.  Airborne  Dlaplays  Dec 
19/B  5 p (For  availability  tea  N76-17107  08  031 

Tha  avolullon  It  ravlawarl  of  navigation  diiplays  and  Iho 
growth  of  thalr  ploturlal  content  Civil  and  military  rsquirarnents 
ate  treated.  Examples  ol  a pictorial  display  lor  transport  aircraft, 
and  a Combined  Display  Including  topographical  dein  (or  mllltaiy 
aircraft  are  prasantad.  Problami  ol  data  e'Drige  and  tha  Incraaalng 
need  lor  color  are  mintlonod.  Tht  combined  dieplay  for  mllltity 
aircraft  Is  Introducod  and  It  le  pointsd  out  In  patllcular  thtt  It 
pormiti  an  evolutionary  ipprosch  by  pilots  beesuea  It  ratlins 
lopogriphlcal  data,  yet  ptaeants  many  new  poeeibllltlai  haenuso 
of  Its  varaatlla  electronic  alamant.  Some  possible  hiturs  davalop- 
ments  are  mentioned  and  the  conclusion  Is  drawn  that  certain 
raal  operational  constraints  may  be  as  significant  as  the  availability 
ul  more  llsxible  tachnoingla*.  Author 
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N76-Vi'134  Ferranti.  Lid  . Edinburgh  IScatlandl.  Inertial  Syatenie 
Dept 

COMID:  A COMBINED  0I8FLAV  INCLUDINQ  A FUEL 
ELECrRONIC  FACILITY  AND  A TOPOQIIAPHICAL  MOVINQ 
MAP  DIBPUY 

William  U.  Aapin  In  AGARO  Elaotran.  Airborne  Diiplaya  Oao. 
1976  II  p lafe  IFor  availability  tea  N7S'17107  00-06) 

The  design  and  conatruction  ol  a naw  combined  map  and 
electronic  dir, play  (COMEDI  developed  lor  uea  In  llphtai/ attack 
aircraft  are  deecrlbad.  The  opeiational  advantages  ol  thit;  typo 
ol  ditplay  are  dlacuaaad  in  the  conteat  of  aarllar  and  altornative 
typos  of  combined  display.  The  principle  design  aline  of  the 
COMED  display  are  deecnbad.  and  how  theao  alma  have  bean 
met.  Is  eKplained  Author 


N76-1713B  Taohnisuha  Univ..  Berlin  (Wail  Gaimanyl.  Inat. 
fuar  Lult  und  Raumlahrt. 

ILANDIli  A VERTICAL  SITUATION  DIEPLAV 
Wolfgang  Holataln  In  AGAHD  Electron.  Airborne  Displays  Dec. 
1976  6 p refs  (For  availability  see  N76-17107  08-061 

An  Interim  report  of  a study  of  display  raquirameiite  lor 
final  approach  management  of  STOL-alrcraft  la  presantad  The 
proposal  of  this  alaotronla  landing  display  lELANOIS)  Is  baaed 
on  the  parapaotiva  vlaw  of  tha  vertical  situation  of  STOL-alrcraft 
In  landing.  Tha  concept  allows  a continuous  stinialllanca  ol  tha 
Butomatlc  landing  system  end  providaa  aufflolanl  Information 
which  anablaa  tha  pilot  to  carry  out  the  landing  manually  Ilf 
desired  or  necasaary  in  oisa  of  failure).  Furtharrnora  there  Is  a 
brief  dasorlplion  of  the  hardware  conflgurntion  of  the  hybrid 
simulation  ayslem  IHSS).  In  Its  present  slata  tha  HSS  conalalB 
of  an  analog  computer  EA1  S60,  e digital  computar  POP-1 1/20. 
a graphic  display  terminal  GT  40.  e simulation  cockpit  end  a 
magnetic  tape  attllon  M60/Ampax  The  aohwaie  concept  gives 
a general  vlaw  of  tha  dataflow.  Author 

N7B-1T13a  Offlca  Mstional  d'Eludos  at  da  Heoherohas 
Aarospallalas.  Parle  (France). 

A8TROLABE,  AN  INTEQRATEO  NAVIOATION  AND 
LANDING  AID  SVaTIMl  ON  BOARD  AND  GROUND 
DISPLAY  OF  INFORMATIONS 

Jaoquai  Ooray  and  Quv  Ring# nbaoh  /nAQAIID  Electron.  AIrborna 
□laplays  Oac  1976  8 p rafa  In  FRENCH:  ENGLISH  summary 
(For  avallablllly  aaa  N7e-17107  08-06) 

ONERA  li  davaloplng  i miorewava  looalliatlon  lyatam,  baiad 
on  tha  propartlaa  of  lynthallo  antennal,  which  paimita  tha 
two-dlmtnal«nal  laiimuth  and  alavatlon).  ilmultanaoua  anaiyila 
of  large  number  ol  targsti  made  of  low  power  baacont.  This 
ayilam  anauraa  alripaca  lurvalllanca,  and  at  the  aama  time 
Ofovldai  tha  pilot  with  a vieualliation  of  tha  turroundlng  terrain 
la  g.  runway  boundarlaal  with  tha  proper  parapaotiva.  It  permit! 
the  integration  ol  various  lunotlona  ol  ground  control  neceasaiy 
to  the  pilot  In  blind  navigation.  The  data  procaasing  and  display 
davlcai  ara  dticribad  aaioclatad  with  this  system:  an  optic  device, 
arid  an  Irttegritad  digital  devlcs  Tha  results  are  inelyiad,  and 
tha  application  poiilbllltlis  of  tha  syatam  are  prasantad.  Author 


N78-17137  Marconi -F.lllott  Avionic  Svitama  Ltd  . Rocheslar 

lEnglandl 

A MULTi-BENBOR  MULTI  FUNCTION  DISPLAY  FOR  THE 
PANAVIA  MULTI-ROLE  COMEAT  AIRCRAFT 

0.  W Hussey  In  aOARD  Elactron.  AIrborna  Oliplaya  Dec 
1976  12  p IFor  availability  aaa  N76-17107  06-06) 

Tha  waapon  ivstam  opiratar'i  principal  aucats  to  the  wide 
range  ol  raw  lanaor  and  procaiisd  data  avillebla  on  tha  MRCA 
was  Implamantad  by  the  davelopmeni  of  an  Integrated  eleottonlo 
display  lyatem.  The  equipment  is  one  of  tha  first  to  lolily  utlllia 
a ilindard  talavlalon  rister  to  diiplay  both  aynthatlc  tabular  and 
graphical  data  In  a form  dirsolly  compatible  with  EO  Swntor 
talavlalon  video  aignala.  An  elacironically  laballao  mulllfunotlon 
kayboird  ellowi  tlia  craw  member  to  ecoeai  and  update  the 
computing  lyatem  date  In  e wide  variety  of  model  using  the 
minimum  ol  oonitols  and  panel  apeos  Tha  ganaratlon  of 
aynthatlc  ayrnhola  directly  In  the  railar  by  modulation  of  the 
video  iignel  la  achlavtd  by  a novel  farm  of  tima-aharad  digital 
taohniquaa  providing  high  aocurtcy  and  raiclutlon  with  a 
conaldarabla  aconomy  ol  hardware.  A particular  feature  ol  tha 
■yatam  la  fht  elimination  ol  itaircaaing  ol  tha  railer  ganetatad 
graphics.  Other  aapeota  Include  the  aohlavamont  uf  high  raaolutlon 
and  cunlrant  under  ocnditlona  ol  aatrema  cockpit  emblant 
Illumination,  fha  aystam  forms  tha  baaia  of  a naw  range  <>l 
head  down  diiplaya  which  are  being  daveloped  for  a wide  range 
dl  mllllary  elriraft  lypea.  Author 


N7B-1713S  Thomaon-eSF.  laiy  lea  Moulltieeua  (Ftencil.  Qroope 
Optroniqus. 

CHARACTERIBTICB  OF  HIAD-UP  DISPLAY  SYSTEMS 
ICARACTERISTIQUEE  DU  COLUMATEUR  DE  TIR  ET  DE 
PILOTAGE  (HUD)I 

M.  Martin  In  AGARO  Elaclion.  AIrborna  Dlaplayt  Dec.  1976 
4 p In  FRENCH  (For  avallablllly  aaa  N7S-17107  08-061 

Davalopmant  of  aacond-ganaiatlon  haad-up  dlaplay  svitama 
coupled  to  large  capacity  compulara  that  may  provide  not  only 
a complex  vlaual  preaentetlon  but  may  ilao  undartaki  all 
computation!  required  lor  alr-to-air  and  ilr-to-ground  firing  wat 
ravlawad.  Further  Application!  of  haad-up  dlaplay  ayatema  to 
civil  aviation,  primarily  In  ralallon  to  blind  flying  near  ground 
level  (automated  lending  ipprotcIO  were  eleo  dlicueaed  It  wet 
shown  that  the  problem  of  Integrating  the  computation  end  lymbol 
ganaiallon  functona  for  both  mllliaty  end  civil  appllcetlona  may 
be  treated  almllarly.  although  military  applioatlone  tend  to  be 
mote  complex.  A general  purpoae  computer  with  a capeclty  of 
6000  16  bit  words  would  be  adtquale  for  thais  applloallons. 
Phyaioal  apacificatiuna  of  tha  Image  and  flald  of  view  wars 
given.  Trenal.  by  Y.J.A. 


N7t-1713B  Royal  Aircraft  Eatabllshment,  Famborough  (England). 
A PROGRAMMABU  RASTER-SABID  DISPLAY  BVSTSM 
FOR  USB  WITH  ELECTRO-OPTICAL  SINBORB 

R.  Q.  White  (Marconi  Elliott  Avionia  Sya.  Ltd.)  In  AOARD  Electron. 
Airborne  Dlaplayi  Dec.  1976  8 p rela  (For  evallablllty  aea 
N7e-17107  08-06) 

An  experimental  tlrbotne.  programmable  latter-bated 
alsotronlo  dlaplay  ayetam  Is  prseented,  capable  of  generating  a 
variety  ol  aymbology  and  suparlmpoalng  this  on  a picture  ol  the 
outalds  world  provlilad  by  a forward  looking  daylight  or  low 
light  talavlalon  camera.  Examplaa  ol  tha  aymbologv  which  can 
be  gsnaralad  by  the  display  lyatam  ara  daaorlbed  In  partlnulir 
tha  initial  symbology  ohoaen  lor  flight  trails  to  Invssllgala  tha 
potantlal  ol  night  vialon  aenaora  lor  low  lavsl,  high  apsed  flight 
at  night.  Thn  philosophy  of  aupstlmpoalng  flight  Information  on 
lha  picture  from  a night  vision  sanaor  la  diecutead,  and  It  Is 
concluded  that  auperlmpoasd  aymbology  is  necasaary  If  an 
aircraft's  night  tima  capability  li  to  be  etfsotivaly  sxtandad. 

Author 


N7S-1714C  Giamsna  A.Q„  Munich  (Weal  Qarmsnyl. 

WILL  THB  FUTURE  BUCTRONIC  AIRBORNE  DIEPLAV  BE 
ITBREOBCOPICr 

R.  Stark  In  AQARD  Electron.  Airborne  Dlaplayt  Deo.  1676 
17  p rsfi  IFor  availability  ass  N7e-t7t07  08-061 

Rataaroh  Into  a method  ol  sir  trslllo  con.iol  aimed  at  the 
rselltsllon  ol  a cockpit  dlaplay  which  parmlli  the  pilot  to  participate 
•otively  In  air  traffic  control  la  reported.  The  goal  wat  the 
Ihree-dlmeniionil  repraiantetlon  of  elrwaye  and  aircraft  ahead, 
at  aaen  by  lha  pilot.  Tha  working  conditions  of  the  plloti  were 
taamlned  with  the  aid  of  e eimuletor  and  toenat  featuring  reltvent 
traffic  altusllone  ware  shot  for  e 3D-fllm.  Tha  pilot  de^ndt  on 
a microoompular  and  a color  dlaplay  unit  for  tha  method  propoeed. 
Date  aupplled  by  ground  atetlona  end  airborne  teniott  ere  atorad 
and  ptooesaad  on-line.  I s.  In  atsp  with  tha  picture  data.  For 
this  purpose  Ihe  object  cootdlnstat  are  tianaformad  to  the  alioraft 
position  und  ptojactod  onto  Ihe  picture  tersen  aaptritaly  for 
lha  left  and  right  ayet  The  melhamatica.  simulation  tquipmant 
and  almulatlon  piogrami  art  datnilbad.  The  time  raquiramania 
and  tha  voluma  ol  data  tranamlttad  and  procaaitd  art  aaaattad. 
The  raaulta  favor  a atttaoaoopic  display.  Author 

N77-180E0||f  Advlaory  Group  for  Aerospict  Rataaroh  and 
Dsvtlopmam,  Parli  (Francs). 

VISUAL  PReSENTATION  OF  COCKFIT  INFORMATION 
INCLUDING  BFECIAL  OEVICBB  USED  FOR  PARTICULAR 
CONDITIONS  OF  FLYING 

Q.  Psidriel  Nov.  1976  85  p rale  Partly  In  FRENCH  and 

ENGLISH  Conf.  proc.  held  at  Athani.  20-24  Sspt.  1976 
IAGARD-CP-201.  ISBN-92'836-01B1-OI  Avail.  NTIS 
HC  A06/MF  A01 

Cockpit  human  facloi  anginaaring  la  dlaouitad  detorlbing 
dlnplay  devlcai,  navigational  Instrumantc,  and  waapon  eyatami 
Condlllona  luch  at:  alas  datsimlnatlon,  target  recognition.  Imaging 
tachniquat,  and  pilot  ptiformance  are  dlacuiaod.  For  Individual 
tllloa,  ana  N77-160B1  through  N77-ie069. 

N77-160B1||I  Royal  Aircraft  Eatabllthmant.  Famborough 

(England).  Depl.  ol  Flight  Svilami 

THE  DEVELOPMENT  OF  AIRCRAFT  INSTRUMENTS 

E.  J.  Lovasay  In  AQARD  Visual  Prasantatlon  of  Cockpit 
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Infotmitlon  Including  Special  Davicat  Uaad  tor  Particular 
Condition!  of  Flying  Nov.  1B76  16  p tala  (For  primary  documant 
taa  N77- 16050  07  06) 

Avail.  NTIS  HC  A05/MF  A01 

A brial  liiatory  of  tha  davalopmant  of  aircraft  cockpit 
Inalrumant  layouta  la  praaantad  Mating  aoma  ol  tha  ahort-ceminga 
of  currant  Inulrumant  diaplaya.  An  Indication  of  probable  tranda 
for  luturu  aircraft  Information  praaantationa  la  alao  given  Author 

N77-1C062||I  Service  Technique  da  I'AaronautIque.  Parla  (Franca) 
EVALUATION  OF  COCKPIT  LIQHTINQ  tCNITIOUE  OE 
L'KOLAIRAOE  DES  POITEE  DE  PILOTAOEl 
L 0 Haynamann  and  J P Chavalaraud  (Centra  Principal 
d'Eapartlaaa  Madicalaa  do  Paraonnal  NavIgant.  Parla)  fr>  AGARO 
Vlaual  Praaantatlon  ol  Cockpit  Information  Including  Spacial 
Davicaa  Uaad  lor  Particular  Condlllona  of  Flying  Noy.  1076 
9 p In  FRENCH  (For  primary  documant  aaa  N77- 16060  07-06) 
Avail:  NTIS  HC  A06/MF  A01 

Praaant  atandarda  regarding  tha  lighting  ol  cockpit!  (inalru- 
manta,  control  panala,  Inatrumant  panali)  are  diacuaaad  Soma 
ol  thaaa  ragulatlona  are  orltlolaad  In  rafaranca  to  flight  condition!. 
Solution!  concerning  Iho  praaantatlon  ol  flight  Inlormatlon  la 
daacribad.  Tranal.  by  B B. 


N77-160B3||I  Forachungalnatltut  fuar  Anthropotachnlk,  Maokan- 
halm  (Waat  Qarmany). 

COMPARATIVE  EXPERIMENTAL  EVALUATION  OF  TWO- 
DIMENSIONAL  AND  PSEUDO-PERSPECTIVE  DISPLAYS 
FOR  OUIDANCE  AND  CONTROL 

M AOARD  Vlaual  Praaantallon  of  Cockpit  Information  Including 
Spacial  Davicaa  Uaad  for  Particular  Condlllona  ol  Flying  Nov. 
1076  16  p rala  (For  primary  document  aaa  N77-16060  07-06) 
Avail-  NTIS  HC  AOB/IVF  A01 

Tha  ralativa  advantagaa  ol  two  and  three  dimunalonal  diaptaya 
are  dlaoucaad.  A fined  baae  almulatlon  of  a Do  28  airplane  waa 
uaad.  Parforinanca  and  ayepolnl  ol  regard  meaauraa  were  recorded 
0!  wall  aa  aublacllva  retlnga  It  In  ahown  that  In  flying  a complen 
mlaalon  both  diaplaya  hava  about  the  aame  accuracy  M.C.F. 

N77-16064itl  Advlaory  Group  lor  Aeroipaca  Reaearch  and 
□avelopmanl,  Parla  (France). 

THE  MALCOLM  HORIZON 

K.  E Money,  R E,  Malcolm,  and  P.  J.  Anderaon  /ri  Its  Vlaual 
Praaantatlon  of  Cockpit  Information  Including  Special  Oevicea 
Uaad  lot  Porticular  Condition!  ol  Flying  Nuv.  1076  3 p ref 
(For  primary  document  aaa  N77-160B0  07  06) 

Avail:  NTIS  HC  A06/MF  A01 

Thu  Malcolm  Hoilion  la  a bar  ol  light  whinh  ahinaa  acroae 
tha  Inatrumant  panel  of  an  aircraft  cockpit  driven  by  motora  ao 
lia  to  move  In  a tnannar  cnriaapnnding  to  tha  real  horlion 
outalda  tha  aircraft  The  mollon  la  controlled  by  aeivo-motore 
which  are  driven  by  aignali  derived  from  tho  gyro  platform  of 
the  aircraft  A aorlea  of  almulator  trial!  and  flight  trial!  hava 
bean  carried  out  on  tha  device  in  an  attarnpt  to  evaluata  it  and 
further  davalop  It,  end  to  evaluate  elrciaw  performance  white 
uelng  the  device.  The  triala  ahowad  that  the  bar  ol  light  la  very 
uumpelllng.  la  In  conatant  view  regaidleaa  ol  whate  tha  gaie 
may  be  dlracted  and  dona  not  Interfere  with  the  normal  reading 
of  the  Inatrumant!  All  ol  tha  pilot!  who  have  .Town  with  the 
Malcolm  Horijon  reacted  poaitlvaly  and  would  welcome  the 
addition  of  ihia  device  to  the  cockpit  Author 

N77-1S0BB*i|l  National  Aeronautic!  and  Spaca  AdminlaUatlon 
Amaa  Raaaarch  Caiitar.  Moflatt  Fitid.  Calll. 

GROUND-REFERENCED  VtlUAL  ORIENTATION  WITH 
IMAGING  OISPLAVI',  MONOCULAR  VER9U9  SINOCULAR 
ACCOMMODATION  AND  JUDGEMENT!  OF  RELATIVE 
SIZE 

In  AGARO  Vlaual  Praaantatlon  of  Cockpit  Information  Including 
Special  Davicaa  Uaad  for  Particular  Condlllona  of  Flying  Nov 
1B76  9 p rail  (For  primary  documant  aaa  N77-ie060  07-06) 
Avail:  NTIS  HCA06/MFA01  CSCL  01D 

Monocular  and  binocular  ludgement  arrora  are  diccuaaed  for 
vetloua  Imeging  madle  and  ttchniquea  The  ludgement  ertore  of 
aha  and  diaianca  ara  daictibad  for  computar  and  aantor  ganatatid 
diaplaya.  M C.F. 

N77-160B6||I  Paedic  Misalle  Taat  Cantar.  Point  Mugu,  Calll. 
TERRAIN  FOLLOWING  USING  STEREO  TELEVISION 

In  AOARD  Vlaual  Praaantatlon  of  Cockpit  Information  Including 
Spacial  Davloea  Uaad  lor  Particular  Condltiona  ol  Flying  Nov 
1B76  10  p rala  IFoi  primary  documant  aao  N77-ie060  07-06) 
Avail:  NTIS  HCA0B/MFA01 


An  aaparimant  waa  conducted  to  delarmlne  whether  low 
altitude,  lairain  following  flight  could  be  accompliahad  better 
with  atetao  lolavlalon  than  with  convanlional  two-dlmanilonal 
talavlalcn.  Nina  aublocti.  both  pilot!  and  nonpilota  flaw  a 
almulatad  F-4  alrcrah  uaing  only  the  inlormatlon  auppllad  by  an 
alr-to-giound  talevlaion  ayslam  Tha  almulatlon  ayatam  conalattd 
of  12-  by  30'foat.  2.000  ) scale  terrain  modal,  a gantry  ayslam 
Ciitylng  the  talavlalcn  caineia.  a moving  basa  cockpit,  and 
laiociatad  computer  hardware  that  provided  the  piopai  control 
Slick  raiponaaa  Tha  aubjact  a task  waa  to  fly  ae  low  aa  poaiibla 
scrota  a 9 milt  flight  corridor  without  going  below  260  fast 
above  ground  level  A ample  path  that  varied  from  aaa  level  to 
4.000  feat  and  at  a cnnslont  aitiipend  of  300  knots  was  flown 
by  all  subjects  Ttiu  sultjiicta  could  control  only  the  vertical 
dlmenaion  of  the  aircraft's  Might  Authoi 

N77-1S0B7||I  Royal  Air  Force  Inal,  of  Aviation  Medicine. 
Ftinboruugh  lEnglandl. 

THE  PRESENTATION  OF  CARTOGRAPHIC  INFORMATION 
IN  PROJECTED  MAP  DISPLAYS 

In  AOARD  Visual  Praaantatlon  of  Cockpit  Inlormatlon  Including 
Special  Davicaa  Uaad  for  Particular  Cundllicna  of  Flying  Nov. 
1976  0 p refs  (For  ptlmary  documant  lee  N77-16OB0  07-061 
Aval):  NTIS  HC  AOB/MF  A01 

Human  factor!  rsseaich  on  the  Inlormatlon  content,  coding 
and  utllliitlon  ol  mapa  and  charts  designed  specllioally  lot 
prelected  map  displays  If  diacuassd.  Partloular  laauta  art  dlacuaead 
such  aa  cluttar,  color  coding,  tad  light  lagibillty,  raliat  rtprstanlt- 
tion.  ravuraa  format  black  mipa  and  radar- map  matching;  ganatal 
daa'gn  principlaa  aia  alao  dailvad  Authoi 

N77>160BS||(  Aarospaca  Madlcal  Div.  Aaroapaca  Medical 
Heieaiuh  Labs.  IB570th),  Wrlght-Pattoiaon  AFB,  Ohio. 

MATRIX  ELEMENT  DISPLAY  DEVICES  AND  THEIR 
APPLICATION  TO  AIREORNE  WEAPON  SYSTEMS 
III  AQARD  Vliual  Praaenlitlon  ol  Cockpit  Information  Including 
Special  Davicaa  Uaad  for  Particular  Condition!  ol  Flying  Nov. 
1876  8 p rtfs  (For  primary  dooumtnl  aaa  N77'1B060  07-061 
Avail:  NTIS  HC  AOB/MF  A01 

Tha  Impact  of  two  Important  malilx  display  diaign  vsrlablaa 
on  tactical  tatgid  racognltlcn  parlormanct  la  diacuaaad.  Elemanl 
danalty  (l.a  . tha  numbar  of  Individual  display  rtaolutlon  alamants 
par  dagrta  as  vlewad  by  tha  obativar)  and  the  percent  eelive 
area  on  the  dlaplay  aurfaca  wars  expetlmentally  manipulated  by 
ediueling  the  viewing  dlattnce  from  t tear  proleotlpn  acrean 
over  which  a grid  mask  was  placed.  The  laigeti  were  ptiaentad 
to  Bublaoli  using  loom  Imagery  at  a almulaltd  slant  range  which 
initially  prtoludtd  recognition.  Aa  iha  tirgat  alia  inertiaad  lubjacta 
ware  aaktd  to  prsaa  a rtmole  prelector  control  button  when 
they  wtta  virtually  etrlain  ol  tha  curract  teaponaa.  Tha  resulta 
indicate  little  iflecl  of  patcanl  active  area  ll.e , down  to  56 
percent)  on  target  recognition  partoimance  lor  element  angular 
aubianat  valuta  between  0 76  and  3.0  mlnutea  ol  arc  Iconea- 
oondlng  to  element  denaltlaa  ol  from  approklmetily  166  to  40 
elementa  per  Inch  ot  a 28  Inch  viewing  distance).  The  elfecta  cl 
element  denalty,  however,  were  large  and  confoimud  lo 
eapeotatlona  derived  from  tha  limiting  resolution  ol  lira  vlaual 
system  Guometrlc  mathametioal  derivations  ure  provided  for 
tha  telatlonahlpa  between  altmanl  denalty.  viowing  diatanoe,  target 
alia,  aunaor  field  of  view,  total  number  of  display  alemants  and 
slant  range  at  time  of  target  recognition  Author 

N77-1B06Bt|l  National  Aaruapaua  Lab.,  Amaterdam  INetharlandsI 

A THEORETICAL  FRAMEWORK  TO  STUDY  THE  EFFECT 
OF  COCKPIT  INFORMATION 

In  AOARD  Vlaual  Praaantatlon  of  Cockpit  Inlormatlon  Including 
Spacial  Davicaa  Used  (or  Particular  Conditions  ol  Flying  Nov. 
1B76  7 p itia  (For  primary  documant  aaa  N77-I6050  07-061 
Avail  NTIS  HC  A06/MF  AOt 

A thaoratlcal  Iramework  la  preaentnd.  dsscritilng  human 
oparalor'i  participation  In  mannad  vehicle  lyatemi.  The  human 
optretor  m daiciibad  In  lirms  comminaurats  with  those  used 
for  other  ayaltm  alimenii,  which  Is  dualribla  bacauaa  ol  tha 
complex  Inteiection  between  human  functioning  and  hla  task 
environmtnt  (e  g . cockpit  Informitlon).  The  rssult  is  an  Inttgrated 
model  ol  the  men  machino  situation  serving  as  a diagnostic 
tool  (lot  existing  ayetsmsl  and  allowing  the  extiapolatlon  to  now 
altuatlori.  The  theoratlcal  liamawork  deals  with  mannad  vehicit 
•ystoina  Involving  the  human  operator  parlormlng  continuous 
uontrol  and/or  deciiion  miking  tiaka  It  will  be  illustrated  how 
tha  sitect  ol  cockpit  infoima'lon  (a.g.,  type,  quality  and  Inlaifsienca 
of  diapliyad  Inloimitlon.  both  visual  and  sudltoiyl  on  human 
hinotlonlng  and  million  lucctsa  can  bo  operaliunalliad  end 
itialghtfdrwardly  Invnatigated.  Authoi 
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X77-7203tl  Advisoiy  Group  for  AetnnpBcp  Rutaaich  and 
Dtrvulopmanl.  Parm  (Fraiical. 

KKMOTiLV  PILOTED  RE  USABLE  VEHICLES 

Ocl  1976  64  p 

(AQARO  CP- 1 78)  Avail  Advluory  Giuiip  for  Anroipiica  Raieaioh 
and  Davainpmant.  Parln.  Frannu  NATO-Claatlllad  rapott 

NOTICE  Avuilablo  tu  U S (lOvtunrntrnt  Apancraa 

Sin  ppprrra  ura  pruaairted  ooviiring  onboard  uuionica  lor 
tamololy  ruiraiiblo  attack  vobiclua.  nnd  cititu  diaplay  and  com- 
munication for  conttnand  rind  control  of  rcinotolv  pilotod 
vahiclai.  Autlior 
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07  AIRCRAFT  PROPULSION  AND  POWER 


07  AIRCRAFT  PROPULSION  AND 
POWER 

Innludiu  pt(m«  propulmon  Kymgrnt  (iid  lyntainu  componanti. 
a g..  gai  turblna  anginas  and  compiassnia.  and  on-hoaid 
auxiliary  pnvrar  plants  for  ulrurall  For  ralatad  Information  sea 
alio  20  Spuctcnift  Proptiision  ami  /*owar,  29  P/optfltants  antt 
l^uuls,  and  44  t'liergY  Pioifiiclion  iiml  Corraars/nn 


N74'182>7||f  Advison/  Qroup  for  Anrosparta  Hasaarch  anti 
Dtvalapmant,  Paris  (Froi'cal 

TECHNICAL  EVALUATION  REPORT  ON  FLUID  OVNAMIOt 
PANEL  flPieiALIITf  MEETINC  ON  NOItE  MECNANIIME 

J.  E.  FlowcsWIIIIami  Fab.  1074  10  p Mailing  held  at  Brusaala, 
19-21  Sap.  197.T 

lAQARD-AH-ee:  AQARD-CP-iai)  Avail:  NTIS  HC  S4.00 
Thi  maohanlca  of  sound  ganaratlon  by  lurbulint  (lows  was 
atudlad.  Tha  sniphasis  was  on  aaronaulloal  probismi  iriilng  hom 
Ida  fiald  of  ilrorafi  nolii  contral.  Slit  tcparaia  liaidlngt  which 
iffactlvsly  citagorlia  Ibi  aubjaot  araai  of  lha  papats  prasantid 
ara:  111  aouica  Idantifioatlon:  12)  lha  influancc  of  main  flow 
stiuotuia  on  tha  aanarallon  and  ptopagallon  of  sound:  (3) 
dlillnotlva  laiga  addv  ilruoluiaa:  14)  aMaai  nolsi:  (t>)  tha  control 
of  |at  nolsa:  Ifl)  probloin  araas  llkaly  lo  baooma  inura  Impor- 
tant. Author 


N74-104O4||l  Advlaery  Group  for  Aaroipaoa  Raaaaroh  and' 
Oavalopmani,  Paris  (Franca). 

V./BTOL  PROPULBION  BV0TEM3  Taahnloal  Evaluation 
Raporl 

H.  Qrlab  IMoloran-und  Turblnan-Union  Mutnohtn  QmbH)  and 
N.  A.  Mltchall  (Rolls  Royca.  Ltd.)  Jiin.  1074  12  p raft 
IAaARD-AR-e4)  Avail:  NTIS  )IC  04.00 

Tha  prouaadinga  of  a oonfiranua  on  propulilon  syatania  for 
V/6TOL  alrorah  ara  proiantad.  Tha  aublaota  dlsousaad  are:  (t) 
propulsion  ayatam  and  airfiama  Intagratlon,  I2|  V/STOL  propulsion 
•ystam  componanu,  (31  anvlronmantal  allaota.  and  (41  V/STOL 
propulsion  tvaiim  oparaling  axparlanca.  Author 


N74-20401/(  Advisory  Qroup  for  Atirotpaoa  Raaaaroh  and 
Oavalopmani,  Paha  (Franca). 

V/BTOL  PROPULBION  BVBTEMB 

Jan.  1974  41B  p rafa  Moally  in  ENGLISH,  partly  In  FRENCH 
Fiaaantad  at  tha  42d  Maating  of  tha  AQ.ARO  Ptopulaion  and 
Fnargailca  Panal.  Fchllaiiaa.  Qarmany,  17-2)  Sap.  1973 
lAGARD-CP  ISni  Avail:  NTIS  HCS23.7B 

Tha  procacdlnga  o(  a oonfaranca  on  V/STOL  propulslun 
lyitams  ara  praianisd  Tha  aubltuts  dltousiad  Inaludt  tha 
following.  (1)  optimum  anginas  (or  military  V/STOL  aircraft,  121 
angina  cycla  aalactlon  for  comrnarclal  short  tsksolf  alrgratl,  13) 
rsqulramonta  for  V/STOL  propulsion  snd  driva  train  uompansnta. 
141  davalopmant  ul  advancad  ttchnology  V/STOt  nroptllar 
ayatam.  (S)  angina  and  aircrah  design  consldiratlon.  affaotlng 
•lioiaft  noisa.  161  oharsctirlatlcs  nf  lilting  Ians  undai  class  How 
conditions,  and  17)  oparatlonal  axparlanco  with  V/STOL  propulsion 
systami.  For  Individual  lltlaa,  laa  N74-20402  through  N74- 
20433 


N74.204O2  Moluran-  und  Turblnsn. Union  Muanchan  Q.mb.H 
IWaat  Qarmany). 

COMPARATIVI  APPRAISAL  OP  PROPULSION  BVSTEMB 
POR  VTOL-AIRCRAPT 

Hainrlch  Laibach  /n  AQARD  V/STOL  Propulsion  Syattms  Jan 
1974  19  p Ifor  ivallabllliv  las  N74-2O401  11-78) 

An  angint-orlantad  mathud  for  a functional  dasorlptlon  and 
claatlflcatlon  of  all  aalstlrig  and  future  alroraft  (at  propulilon 
syitarr.i  la  praaaniad.  It  la  asiumad  that  all  aero  propulsion 
tyttams  arr  made  up  of  aiiambllsi  which  cany  out  lha  thruat 
ganaratlon,  thruat  augniantatlon  and  thrust  control  functions,  with 
various  principles  ol  oparation  haing  poailbla,  as  wall  as  vsrioui 
oomblnationa  of  tha  said  aassmbllti.  If  thasa  thras  lundamantal 
functiona  era  detarmlnad  aymbollcally  and  fraa-of-valua.  It  will 
be  poiiibla  to  obtain  a bsaio  daacrlptlon  and  a claaillioollon  of 
all  aalsllng  and  futurt  anginas,  via  lha  datsiminatlon  of  lha  eniigv 
llowi.  Moraovar,  this  oliielflcatlon  mathod  will  parmll  darivatlon 
and  dsscrlptlun  ol  naw.  unconventional  powar  plants.  Author 


N74-20403  Holls  Roycs.  Ltd.  Bristol  lEngland).  Englna  Olv 
OPTIMUM  ENQINER  FOR  MILITARY  V/STOL  AIRCRAFT 

H M Oanning  and  N.  A.  Mitohtll  In  AQARO  V/STOL  Propulilon 
Syatams  Jan  1974  13  p (For  availability  laa  N74-20401 

11-261 

Tha  charactarisiica  of  propulsion  systams  for  V/STOL  low-laval 
close  support  and  air  suparlotity  aircraft  ara  diacuisad.  Tha 
raqutrtmants  lor  optimum  anginas  baaed  on  tha  oparatlonal 
raqulramsnts  of  the  alrcritt  ara  axplainad  Charts,  graphs,  and 
diagrams  ara  provided  to  ahow  tha  avuiutlon  of  military  V/STOL 
combat  aircraft  and  tlia  aiioclalad  propulsion  ayilams.  Author 


N74-204O4  Navel  All  Syetsma  Command,  Washington,  D C 
FORMULATINQ  MILITARY  REQUIREMENTS 
R.  L.  VonOant'.lilan  In  AQARO  V/STOL  Propulsion  Systams 
Jan,  1974  12  p 'sIs  (For  avallabilllv  aaa  N74.20401  11.291 
Tha  formulation  ol  military  laqulramints  olioii  Inoludss 
conlllcilng  tismanli  and  may  follow  isvsral  dlflarint  paths.  Many 
dlvaras  tachnloal  concapis  which  ara  In  viiylng  itagts  of 
davalopmant  inuat  ha  consldaiad.  Tha  formulation  procais  la 
diaouissd  and  aoms  of  tha  tschnical  and  datigii  considtralloiia 
BIS  highllqhlsd  Tha  inoaplion  of  lha  Nivy'a  V/STOL  Flghlar-Altack 
Program  la  ravlawad  togathar  with  aoma  indication  ol  lha  progiasa 
on  tha  Navy's  Madlum  V/TOL  Program  Both  of  which  aia  baing 
consldaiad  lor  tils  Saa  Control  Ship  and  olhar  applications. 
Additional  oonatrilnta  on  propulilon  ayatam  davalopmant  and 
thoughts  ol  liilurs  propulsion  riqulramanti  ara  providsd.  Author 


N74-8040B  Socials  Nillonala  d'Etuda  cl  da  Coniiiuotlon  da 
Motaui's  d'Avlalloh.  Vlllorooha  IFianca). 

THI  MOTORIZATION  OF  BHORT  TAKE-OFF  AND  lANOINO 
AIRCRAFT  ILA  MOTOHIBATION  DEB  AVIONS  A OICOL- 
LAOS  IT  A ATTERRIEEAOl  COURTS) 

Robert  Ljiurani  In  AQARO  V/STOL  Propulalon  Syiitnii  Jan 
1974  IB  p In  french  (For  availability  aaa  N74-2040t  11-2B) 
Tha  opsritionil  and  anvlronmantal  raquirtmanii  lor  STOL 
ilrctilt  luoh  aa  alrllsid  langth,  nolta  raalilBtloni  and  pollution 
limllatlons  srt  ravlawad  and  commontad  on  In  view  ol  the 
subsaquoni  angina  raquiramsnta.  Tha  oholca  ol  tharmodynamlo 
cyole  lot  opllmum  tika-oll/orulia  thruit  matching  and  aaonomloal 
lie  and  the  main  design  paiamatati  Inlluanclng  fan  nolsa  ara 
dlsousBHd.  Spaolal  aitamion  li  paid  to  lha  improvamanls  In  angina 
handling  made  poiilbla  by  tha  uaa  of  variabli  noiilaa  and/or 
varlabla  pitch  lani.  This  allows  low  thiuit  lavali  at  high  fan 
spaadi,  raeulting  in  favorabla  angina  rsaponas  llmai.  Important 
lor  baulked  landings  and  Ihrusi  ravarial.  Author 


N74-2040B  Moioian-  und  Tuiblnen-Unlon  Musnohan  Q m.b  H. 
(West  Qarmsny). 

INVEITIQATIONOF  THE  RELATIVE  MERITS  OF  DIFFERENT 
POWER  PLANTE  FOR  STOL-AIRCRAFT  WITH  BLOWN  FLAP 
APPLICATION 

.N  Oriab,  W Kluitmatm.  and  0 Waist  In  AQARO  V/STOL 
Piopulklon  Systami  Jsn  1974  19  p rail  IFor  avillablllly  las 
N74, 20401  11-291 

The^  ralsllvv  merits  of  dlffarant  air  aupply  systams  for 
STOL-iiirotsIt  with  blown  flap  application  aia  Invastigatad.  Undtr 
cunaldaratlon  ara  aalf-sustslnad  supply  unlit,  such  at  gas  luiblna 
driven  oompiaitors.  rimota  comprtaaors  driven  with  hot  gat 
from  lha  cruise  anginas  and  2 poiilbllltlas  for  off. taka  ol 
comprsaasd  air  from  tha  crulie  anginas.  Tbs  nil  supply  systtmt 
ravlawad  art  oompartd  with  reipact  to  tha  daiign  isquiramania, 
the  upsrating  bthavlour  Including  any  rtaotloiii  on  lha  orulta 
anginas,  tha  laniltivlty  to  compontnl  (tlluia  and  lha  wtighi 
panally  to  ba  axptctid.  Author 


N74-2040‘/  Royal  Altctalt  EatablLshmant.  Badlotd  (England) 
A THEORET)CAL  AND  EXPERIMENTAL  INVESTIQATION 
OP  THE  EXTERNAL-FLOW.  JIT-AUGMENTED  FLAP 

P fl  Aahill  In  AQARO  V/STOL  Propulalori  Syatams  Jan 
1974  IBp  raft  (For  availability  lit  N74-20401  11-28) 

Thsoratioal  mtthods  for  ciloulaling  lha  fotcaa  and  momanti 
soling  on  winga  with  aatsrntl-flow,  |at-tugmantad  flaps  art 
dlaouitod.  One  of  tha  slmplaat  of  than  rallai  on  tha  analogy 
bttwian  tha  Intarnal-flow.  let  Dap  and  lha  aaltrnal-Dow,  jat  Dap. 
To  data,  this  mathod  has  baan  llmitad  In  application  by  Its  rallanoa 
on  althai  maaturad  or  ataumtd  vtlua  ol  tha  |sl-dallaotlon  angle 
and  the  thruat-racovery  fnetor,  l a.  tha  factor  that  li  ippliad  to 
tha  momanium  Ilua  latvlng  tha  exit  ol  tha  angina  naoalla  to 
allow  lor  turning  and  ipiaidlng  loiita.  This  piper  li  concarnad 
with  a aaml-ampirical  method  for  piadlotlrig  thaaa  paramatara. 
Tha  method  li  baiad  on  an  analysit  of  a laiiai  ol  taali  parloimad 


SB 
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on  I wing,  body  and  inlactor-powaiad  nacilla  undir  itatiu 
condltioni.  Tha  fnrmulii  dtrlvad  from  tha  analyala  ai«  camblnad 
with  a Ihaory.  wiiluh  ii  batad  on  lha  jal  tlap  analogy,  to 
pfovida  aatimataa  of  iha  loicaa  and  momanta  acting  on  wingi 
with  aateinal'llow  jat  augmantad  llapa  in  forward  flight 
ComparlBuna  ara  mada  balwaan  thia  mathod  and  wlnd-tunnal 
data  obtainad  from  taita  parforntnd  at  tha  HAE  and  alaawhvra. 

Author 

N74-2O408  Flat  SpA.  Turin  lllaly).  DIv.  Aviailona 

ENGINE  CYCLE  SELECTION  FOfI  COMMEHCIAL  BTOL 

AIRCRAFT 

Giorgio  Fao  and  Allrado  CapuanI  (t>or.iata  Aaritalia.  Turin)  In 
AQARO  V/STOL  PropulDlon  Syitama  Jan  1974  11  p (For 

availability  ana  N74'2040l  tl-Zei 

Tha  oyola  and  daalgn  paramatnra  partinant  to  a turoofan  to 
ba  uaad  for  8T0L  ahort  haul  appllcationn  hava  baan  atudlad. 
For  lha  choann  alroraft  oonliguiallon,  tha  Lrltarla  that  aondltlon 
tha  oholot  of  tha  cyola,  llatad  In  dooraaaing  littportanea.  hava 
baan  datarmlnad  aa  lollowa;  (II  low  nolaa  laval,  12)  high  apaoific 
thruat  to  obtain  luw-walghi  and  raduoad'ilaa  anginaa.  and  (31 
low  apaclllo  foal  conaumpllon  (i.f.a.I.  It  la  oonoludad  that  lha 
oontrolling  laotor  la  tha  nolaa  laval  raqulramanl  for  airporta  In 
congaatad  araai.  In  ordar  to  lallafy  ihia  and  tha  mlaalon  opaiational 
raqulramanli  lha  turbofan  angina  la  drivnn  lowarda  madlum  bypaaa 
ratloi  and  high  Ihruit  walghl  ration  but  with  laaa  amphaaia  on 
a.f.c.  Author 

N74-1040t  Dautaiiha  Fornuhunga-  und  Varauohaanatnlt  (uar 
Lull'  und  Raumfahrt.  Qoatlingan  (Want  Qarmanyj. 

WIND  TUNNEL  TSSTINO  WITH  ENQINC  tIMUUTION  FOR 
V/STOL  AIRPLANIS 

R.  Wull  and  E.  Maliar  in  AQARD  V/STOL  Propulalon  Syaloma 
Jan.  1B74  14  p rata  (For  ivallibility  laa  N74-2040t  11-38) 
For  tha  davalopmant  ol  STOL  and  axpaolally  for  VTOL 
alrplanaa  with  mndarn  anginaa,  wind  tunnal  tailing  with  adaquatn 
(at  and  angina  ilmulailon  la  of  grant  intportanca.  Currant  angina 
ayitama  ara  alaialflad.  Thair  main  oharaatailalltii  conaarning  tha 
aarodynamlc  Inlarfaranca  balwaan  angina  and  airplana  or  balwaan 
angina  and  tha  aurroundlng  flow  (laid  ara  daaarlbad.  Baaad  on 
thaaa  aipanta  lultabla  almulatlon  ayatama  ara  dlaouaaad,  Tha 
powar  raquiramani  for  aaaol  almulatlon  In  aitimatad  and  in  tha 
caia  of  compraiiad  air  tupply  tha  Inlluanoa  of  pranaura  ratio 
and  tamparatura  la  ihown.  Soma  almulatora  davalopad  and 
uaad  In  tha  laat  taw  yaara  llluitrala  tha  dlifnrant  laatlng  taehniquaa 
lor  compraaaad  air  blowing,  ajactora,  and  tip  turblna  drivan  lana. 
Consludlng  ramarki  praiant  loma  propoaala  lor  a lutura 
collaboratlva  piagram  ol  work  In  lha  (laid  of  angina  almulatlon. 

Author 


N74-2O410  Ganaril  Elaotrlo  Co..  Clnoinnall.  Ohio.  Aircraft 
Engine  Group 

RECINT  TECHNOLOQV  ADVANCES  IN  THRUST  VECTOR- 
INQ  SYSTEMS 

Richard  P Taylor  and  Joaaph  A.  Lender  In  AQARI}  V/STOL 
Propulalon  Syitama  Jan.  1974  It  p rale  (For  availability  aaa 
N74-20401  11-20) 

Tha  Important  tachnical  challangaa  that  muat  ba  ovarcoma 
In  ordar  to  make  a reality  of  thruat  vactorlng  of  an  aftarburnlng 
angina  lor  a multl-mlaalon  alroraft  Two  approachaa  to  vaotor- 
Ing  ' with  and  without  aftarburnlng  In  lilt  are  daacribad  which 
hava  baan  davalopad  to  tha  point  that  they  ara  availtbla  lor 
diracl  applloatlon  to  an  angina  davalopmant  program.  In  addition, 
lha  ivaluttion/aalactlcii/ daalgn  critarla  for  vactorlng  ayatama  hava 
davalopad  to  tha  point  whara  apKlflo  daalgn  and  configuration 
nonildarallona  that  ara  pacullar  to  VTOL  ara  Idantlllad  and 
roaconably  wall  undatitood.  Thut,  although  tha  angina  and  alroraft 
Induitry  cnntlnua  tha  laarch  lor  and  davalopmant  ol  avan  battar 
thruat  vactorlng  ayatama  and  Inatallatlona,  It  la  nonaidarad  that 
the  lundamantal  technology  and  knowhow  la  avilllbla  to 
proceed  with  a Ihruat  vaotorad,  aftarburnlng  angina  and  itroralt. 

Author 

N74-20411  Sooitta  Natlonala  Inr'uatilalla  Aaroapatlalu.  Parla 
(Franca). 

SHORT  HAUL  AIRCRAFT  ADAFTATION  TO  THE  USE  OF 
SHORT  UNDINO  FIILDS  (ADAPTATION  MOTSURS- 
CELLULE  DES  AVIONS  COURTS  COURRISRS  UTIUBANT 
DEI  PISTES  COURTEB) 

Plarra  Quyot  In  AQARO  V/STOL  Propulalon  Syitama  Jan. 
1974  lip  In  FRENCH  (For  ■vtllablllty  aaa  N74-20401  11-261 
The  raaulta  ol  an  anglni/alrlratria  optlmliatlon  itudy  oartiad 
out  In  ordar  to  Invtatlgata  the  adaot  that  field  length  haa  on 


aircralt  weight  and  dlraot  oppraling  coita  are  given.  The  atudy 
uaaa  an  aircraft  with  a flaod  paatangar  load,  fllghi  plan  and 
aarodynamlc  charactarlatloi.  and  an  angina  with  a Uaad  gat 
ganaralur.  Tha  twr>  main  paramelare  ara  then  wing  loading  and 
bypaaa  ratio.  Il  waa  concluded  that  thara  la  a conildarabla  panalty 
in  opatiting  coita  lor  ahortaning  tha  llald  langth.  Author 

N74-20412  Army  Air  Mobility  Raaairch  and  Davalopmant  Lab., 
Oavalind,  Ohio. 

BASIC  RESEARCH  REQUIt  IMENTS  FOR  V/STOL  FROPUL- 
ElON  AND  DRIVE-TRAIN  COMPONENTS 

John  Acurlo  In  AQARD  V/STOL  Propulalon  Syitama  Jan. 
1074  14  p (For  avallabllltY  aaa  N74-20401  1 1-201 

The  daiign  of  aircraft  anginaa  for  uaa  with  V/STOL  aircraft 
II  diacuiiad.  Emphiiia  la  plaoad  on  tha  aarodynamlc  oomponanta 
of  the  angina.  Tha  aubiaola  dioouitad  ara  ii  follawi:  111  general 
laquiramanta,  (2)  compraiaara,  0)  turblnaa,  14)  combualort.  and 
IB)  drive  train  eoneapla.  Qraphi  of  angina  performance  undir 
virioui  oparallng  condltioni  ara  provided.  Author 

N74-20C13  Dauticha  Foraohunga-  und  Varauchaanitilt  fuir 
Luft-  und  Haumfahn,  Pon  (Watt  tlatmanyl. 

AERODYNAMIC  INTERFERENCE  ■ITWEIN  FUSIUOI 
AND  UFTINO  JITS  BMIRCINa  FROM  IT*  LOWER  PART 

0.  Viahwagar  In  AQARD  V/STOL  Fropuliioii  Syatami  Jan. 
1074  14  p rail  (For  availability  ooa  N74-2040t  1 1-28) 

In  I baato  aaparlmantal  iludy  on  a oylindrioil  tuMlaga,  tha 
chtngi  In  lift  and  pltohlng  momant  Induced  by  two  lifting  iata 
of  high  velocity,  alluatad  ona  bahind  the  other,  la  datarmlnad. 
Tha  oonitruotlonal  princlpla  ol  tha  modal  pirmiti  a wida 
variation  ol  fuialaga  langth,  ol  lha  dialanca  between  lha  |ata 
and  lha  diameter  ol  tha  let  noulaa.  Aa  aarodynamlc  paramalart 
lha  angle  of  attack,  tha  location  of  a wing  ralativa  tu  lha  |at 
noiilaa,  lha  milnaliiatn  and  tha  |ata  volooltlai  era  varied  within 
■ wide  range.  Tha  praaauta  diatribulion  on  lha  whole  aurfaoa  of 
lha  cylindrical  luaalaga  central  lactlon  la  maaauiad.  Tha  raiulli 
providi  a lurvay  on  lha  InRuanca  ol  lha  dlNarant  paianieltra. 
Tha  aarodynamlc  problimi  arc  dlieuaaad.  Tha  axparimantal 
Inalallatlon  and  tha  perfotmanca  of  tha  toali  ara  daacribad. 

Author 

N74-20414  Aimy  Air  MoMllty  Raiaaroh  and  Davalopmant  Lab.. 
Fort  Euitli.  Va. 

REBEARCH  TOWARD  DEVELOPMENT  FEAEIBILITV  OF  AN 
ADVANCED  TECHNOLOGY  V/ITOL  FROFEIUR  SYSTEM 

Jamaa  Oomai.  Jr.  and  Robert  M,  Lavlnian  In  AOARO  V/STOL 
Propulalon  Syitama  Jan.  1B74  12  p raft  Prtparad  In  cooperation 
with  Hamilton  Standard  DIv.,  United  AlroraN  0>tp.,  Wlndnor  looka. 
Conn.  (For  avillabllily  aaa  N74-204O1  11-281 

Analytical  atudiai  and  limited  hardware  tiforli  have  ihown 
that  impravamanti  can  ba  obtainad  In  V/8T0L  prcpalltt 
oomponanta  through  tha  uaa  ol  improved  rnatarlala  and  new 
conoepti.  Savaral  of  tha  daalgn  conoepti  which  avolvad  from  a 
baiallna  liailblllty  atudy  warn  axplorod.  Soma  hava  baan  partially 
proven  and  othari  require  lignllloantly  more  rtioarch  than 
intlQlpatarf.  Laboratory  teal  work  to  data  on  the  boton-alumlnum 
blada  ipar  Indlcalaa  that  tha  material  oharactarlatica  ita  Ideal 
lor  I propallar  anvironmani.  Howivar,  the  allorti  ixpandad  lot 
raiaarch  on  titanium  gear  tooth  ooallnga  hava  Indicatad  that 
much  more  raaairrh  la  naciiiary.  Author 

N74-8041B  Motorin-  und  Tutblnan-Unlon  Muanclian  Q.m.b.H. 
(Wait  Qarmanv). 

THE  INFLUENCE  OF  THE  CONTROL  CONCEPT  FOR  V/8T0L 
ENOINES  ON  THEIR  STATIC  AND  DYNAMIC  PERFORM- 
ANCE CHARACTERISTICS 

K.  Biuatftlnd  and  Q.  Doapnar  In  AQARD  V/STOL  Propulalon 
Syitama  Jan.  1874  13  p rail  IFor  avallablllly  tea  N74-2040t 
11-281 

Tha  daotuaa  of  total  thruat  and  the  changaa  of  Important 
angina  paramatart  ol  two-ipool  bypaaa  anginaa  oauaad  by  blaading 
Hr  iipitriam  ol  the  combuition  ohambar  for  itabllklng  und  lor 
minauvaring  VTOL-iIrcraft  In  tha  hovir  or  tranaltlon  phiia  have 
baan  Invaallgatad.  A varlallon  ol  tha  angina  daalgn  piramalira 
turblna  Inlet  lamparatuta.  total  praaauta  ratio  and  bypaaa  ratio 
hii  baan  conildarad.  In  each  caaa  thraa  dlNirant  control  cenoapta 
hava  baan  applied:  (tl  tha  powar  layer  poaltlon  calla  lor  a conaiant 
fuel  flow,  121  the  power  Itvar  poalllon  calla  for  a conaiant 
HP-compraaior  ipatd.  and  13)  tha  powar  lavar  poaltlon  calla  lor 
a conatinl  turblna  Inlet  lamparaliita.  The  imallaai  daciaata  In 
total  thrust  riaulta  whan  tha  HP-campriiaor  apsad  la  kapt 
oonitani,  whan  tha  total  praaiura  ratio  It  20  ot  above  and  tha 


07  AIRCRAFT  PROPULSION  AND  POWER 


bypgii  tillo  in  bgtwtin  2 and  10.  Th*  dtklgn  turbine  Inlet 
temperature  only  hei  a minor  atfeot  on  thit.  But,  on  the  otKer 
hind,  the  Increiia  ol  turbine  inlet  tampariture  due  to  bleedlns 
tir  ii  yerv  high.  7hi  biggent  deoreene'  In  total  thruit  ooourt 
when  the  turbine  inlet  tamperituri  la  kept  conatent  by  the  control 
lyitam  end  when  the  angina  hai  a high  bypaat  ratio  and  alio 
a high  daiign  turbine  Inlat  tamparatura.  Author 

N74>2041B*  National  Aaronaulica  and  Spana  Admlnlttritloii 
Amai  Reeaarch  Cantar,  MoKalt  Field.  Cilll. 

INTIONATBO  PKOPULSION/ENEROV  TRANSFER  CON- 
TROL BYBTIMt  FOR  LIFT  FAN  V/STOL  AIRCRAFT 
Wallace  H Deckart  and  L Stewart  Rolle  In  AQARD  V/STOL 
Propiilalon  Syitoma  Jan.  1974  8 p rain  IFor  avalleblllty  ate 
N74-20401  11-28) 

An  Integrated  propulilon/oonital  lyitam  tor  lllt-tan  traneport 
aircraft  i|  daeoilbed.  Syetem  behaylor  Irani  lull-aoale  leperlmental 
end  piloted  elmuletor  Inveitlgetlona  ate  reported.  The  lift-fan 
traneport  li  a promiilng  oonpopt  lor  ihott-to-medlum  haul  olvil 
treniportatlon  and  lor  other  mlaalona.  The  llft-lan  traneport  connepl 
leaturaa  high  orulee  alrepaed,  livnrable  ride  quillilee.  email 
perceived  nolle  lootprlnti,  high  utlllMtlon,  trineportatlon  ayelem 
Ilexibllity,  end  ideplebllitv  to  VTOL,  V/STOL,  or  OTOL  eonligura- 
tlone.  The  llft-len  traneport  hai  high  direct  oparallng  coeta  In 
companion  to  oonventlonal  alrcreft.  primarily  beceuee  ol 
propulelon  ayitam  and  elroralt  low-ipaad  control  eyetem 
initellatlon  requiramanti  An  integrated  lilt-lan  propulelon 
eyetem /lire  reft  low-ipead  control  eyetem  that  reducaa  total 
propulelon  ayelem  end  control  eyetem  Initellatlon  requiramanti 
II  dlicueead.  Author 


N74'20417  Pratt  and  Whitney  Alrcreft,  Eaet  Hartford,  Conn 
V/STOL  OSFLICTOR  DUCT  FROFILI  STUOV 
H.  I.  Btrough  and  T.  A.  Wynoiky  In  AQARD  V/STOL  Propulelon 
Syilami  Jan.  1B74  13  p (For  availability  aae  N74-2040t 

11-28) 

V/8T0L  dallaotlon  ol  axhauei  gaaee  crealai  ilallc  praiauia 
yradlanti  within  daflanlor  lyatam  ducting  which  propagale 
upalraim  and  produce  a noiiiymmelrlc  baak-pieaeuia  dlatilbutlon 
on  the  Ian.  Oapanding  on  the  deftactor  deelgn,  the  Ian  will 
eaparlanca  a hlgher-than-avaraya  bink-praiaura  at  one  point  In 
tha  duct,  and  lowar-ihan-avaraga  preiiura  near  the  dallaotor.  II 
thia  back-praaiuia  dliioHion  li  lavara  enough,  angina  liability 
can  ba  compromlaad,  Ekparlmanlal  end  anelyiioal  atudlei  ware 
oonductad  to  itudy  the  back-pieaiura  dlatortlon  problam. 
Small-icala  uold  How  inudela  ol  varloui  dallaotor  devlcai  were 
taetad  to  obtain  a paramatric  mapping  ol  tha  baok-praaauta 
dliturbanoa  ai  a function  of  bypaie  ratio,  duut  Mach  number, 
and  dallactor  giomairlo  paramatara.  Scranne  of  virylng  loltdily 
were  uaad  to  generala  total  praeiura  gradienta  around  tha  rivet 
ilmllar  to  thoee  genareted  by  tha  fan.  The  peramatrlc  dlitortlon 
pitlarna  warn  then  duplicated  on  a apeolally  daiigned  lull-aoele 
Ian  leal  rig.  end  fan  lurge  maigln  dagredatlon  wai  related  to 
the  genareted  baok-preeiure  prollle.  The  final  enilyala  raiulted 
In  tha  formulation  ol  deelgn  ground  rulea  which  aitabllih  orltarie 
lor  the  dliturbanoa  prommlty  end  magnlttida  that  uurrent 
turbomaohinary  can  lolerata  Author 

N74'2041S  Soolala  Netlunala  d'Etude  el  de  Conatructloit  de 
Motaura  dAvlallori,  Vlllaroche  (Franoa). 

LOW  SPEED  TDRSINS  OSAR  BOX  (TURBINS  LENTI 
CONTRE  BOITE  D'ENaHENAQSSl 

Victor  Benalmhon  In  AQARD  V/STOL  Propulelon  Syatemi 
Jan.  1974  17  p In  FRENCH  (For  availability  aae  N74-20401 
11-28) 

A propulilon  ayatam  li  propoiad  where  a low  ipaad  highly 
loaded  turbine  driven  by  two  gai  genaratore  la  coupled  directly 
to  the  rotor  ahalt,  thui  avoiding  the  heavy  gear  boe.  A deecrlpllon 
li  given  of  the  machanloal  end  aerodynamic  cheraatailelloe  ol 
thli  propulelon  eyetem  end  He  capability  to  maat  tha  raqulra- 
manta  varloue  operating  onnditloiie  Including  high  epead  flight 
with  propulelon  euppert  by  the  lurb'-lule  ueed  aa  gaa  genaratore 
lot  tha  rotor  turbine.  Tha  eyatam  deaorlbed  la  compared  with  a 
conventional  propulelon  eyetem  with  laapact  to  lual  coneump- 
tion  and  maintanance  coat.  Author 


N74-2041S  Aaroapaca  Raaaerch  Labe.,  Wrigfit-Palleraon  AFB. 
Ohio.  Energy  Converelon  Lab- 

COMPACT  THRUST  AUOMENTORB  FOR  V/STOL  AIR- 
CRAFT 

Brian  Quinn  In  AQARD  V/STOL  Propulelon  Syetame  Jan. 
1974  12  p rale  IFor  availability  eaa  N74-20401  11-281 


Tha  proepaot  ol  undartaking  V/STOL  and  crulaa  fllghi  with 
the  aame  powarplani  haa  conalderabla  appeal  end  can  be  achieved 
by  proper  uae  of  thruat  augmenting  alactore  Propar  uea  requlrae 
an  ejector  that  ilmultaneoualy  eetlallaa  two  conflicting  requlra- 
manta:  high  performance  and  inatillatlon  oompiotntae  In  addition 
to  alamentaty  deelgn  caneldaratlone,  the  following  paragraphe 
dieouae  lha  loea  maohanleme  to  which  augmantora  are  moet 
aeneltive  and  daaetibe  how  they  may  ba  menipuletad  to  produce 
high  lavela  ol  thruat  Bugmanlatlon  In  ajectore  aultible  for  V/STOL 
olicreft  Conclualona  are  corroborated  by  the  raaulta  of  aeperlmen- 
tel  inveitlgetrcna  ol  the  elfecti  ol  geometho  contlrelnte  on  the 
How  atructure  and  parformanca  ol  thruat  augmantlng  ajactora. 

Author 

N 74-20420  National  Reeaarch  Council  ol  Canada,  Ottawa 
(Ontirlol.  Qae  Dynamloa  Lab. 

THRUIT  PIRFORMANCI  OF  PODDID  LIFT-FANS  IN 
CROBIFLOW 

R.  A.  Tyler  and  R.  0.  Wllllamaon  In  AOARD  V/STOL  Propulilon 
Syatami  Jan.  1974  14  p tall  IFor  ayullablllty  laa  N74-20401 
11-28) 

Exparlmtnial  data  talillng  to  tha  thruit  ptrlotmanna  In 
ctotiflow  ol  eingli.  Individually  podded,  llft-fani  are  diaouiaid. 
Varloua  tS-lnoh  tip  dlimalar  Ian  irringamanta  ware  taatad  over 
a range  cl  oroaaflow  velocity  ratio  typical  of  the  trtnaltlcn  HIghi 
prctlllai  ol  ptopoitd  llft-lan  aircraft.  Each  modal  wac  oparatad 
In  laolatlon  In  a manner  allowing  Ian  ihrual  (afflux  momanlum) 
to  ha  iiaiittd  dirtclly  (rom  loroa-bilanoa  maaauremanta,  Tha 
riliyint  trineltlon  oonditloni.  In  aiaaolitlon  with  preotlcal 
dlminilonal  reatrlotlnni  on  Intake  giomatiy  lor  laparataly  cowled 
(ana  (In.  lor  inalanca.  mulHpIt  In-llna  artangamartll  luggatt  that 
lip  How  aaparatlon  could  ba  an  Important  faaturi  ol  tha  Inllcw 
dlatortlon  arlilng  from  otcaallow.  In  auch  oircumatanoai  thruat 
datarloratlon  with  Inoraaalng  oroaaflow  vtloolty  li  appriolibla. 
Tha  maaeurad  data  llluatrata  the  inlluanoa  on  tan  thruat  iiniitivlty 
to  croiiHow  ol  varloua  inatallillonal  (aitutaa  Including  fan 
optritlng  point,  cowl  lip  radlue,  Inlat  axial  dapth,  and  oroaaflow 
angla  Author 


N74-20421  National  Qaa  Turbina  Eatabllahmant,  Pyeitook 
(England). 

•DMI  INQINI  AND  AIRCRAFT  DISIQN  CONIIDIRA- 
TIONB  AFFICTINQ  NOISE 

D.  H.  HIglen  ana  T.  A.  Cook  (Roy.  Aircraft  Eitab.,  Farnborough. 
Fngl.l  In  AQARD  V/BTOL  Propulilon  Syilima  Jan.  1974 
9 p ral  Praparad  In  cooperation  with  Roy.  Aiiorafl  Ealab., 
Farnborough,  Engl.  (For  availability  aat  N74-20401  1 1 -26) 

Tha  ginaral  proepaota  lor  further  reduciloni  In  angina  nolaa 
are  ravlawad.  Tha  laoiore  which  ditarmlni  tha  bail  combination 
ol  angina  apaclHo  thruat  lor  by-paei  ratio)  and  oomplaxliy  ol 
aoouitic  triitmint  are  leiaiiid.  Tha  aftact  ol  daeign  raqulra- 
mnnlx.  partloulirly  that  ol  (laid  length,  on  aircraft  nolle  and 
iconomlue  la  than  diaouiiad.  togathir  with  lha  proapiota  for 
manipulating  alrlrama  daeign  piramaieri  In  order  ID  reduce  nolle. 
Quontllallva  coneldaritlon  ol  nolle  ehialding  la  not  Inoludad:  Ihli 
can  ba  regarded  ae  an  Impoilani  effnet  marlling  a aaparata  atudy. 
Soma  of  tha  Intaraollone  balwaan  angina  and  ilrcialt  dtiign  ai 
they  affect  tha  aoonomica  and  nolaa  of  oonvintlonil  ahorl  range 
aircraft  lor  ahoit  to  medium  Held  Itngtha  are  analyiad  Author 

N74-20432*  National  Aatonaulloa  and  Space  Adinlnlitratlon 
Lewie  Roiaarch  Cantar,  Clavaltnd,  Ohio. 

INPLUINOI  OP  NOIBI  RIOUIRIMINTS  ON  STOL  PROPUL- 
SION SYSTEM  DISIONB 

Raymond  J.  Rullt  In  AQARD  V/STOL  Propulilon  Syatami 
Jan.  1974  17  p rile  IFor  availability  aaa  N74-20401  M-2SI 
Tha  lavailty  ol  propoiad  nolaa  goala  lor  STOL  ayaltmt  haa 
laiultad  In  a new  deilgn  approach  lor  aircraft  propulilon  lyitami 
ll  haa  bacoma  neciuiry  to  oonildar  the  Intluinca  of  lha  nolaa 
goal  on  iha  daeign  ol  angina  cvmponanti,  angina  lytiama,  and 
tha  Intagtaiad  naoalla,  Mpariialy  and  collioilvily.  from  lha  oniai 
of  tha  daeign  alfoit  ThIa  Inlagratad  ayatam  daiign  ipproauh  la 
raqulrarl  In  urdar  to  ilfaol  an  opllmiiatlon  of  lha  propulilon  and 
altorift  ayatam.  Raiulli  Iron-  axtanalva  daiign  tiudlai  and  ptrtinant 
tail  progrimi  are  ptaaeniad  which  ahow  lha  tifaci  of  nolaa 
ipaclliciiloni  on  oomponant  and  ayatam  daeign,  and  (he  tiada-oHa 
poaalbla  ol  nolt*  variui  oonliguration  and  parformanca.  Tin 
daiign  oplimliallon  prooaai  ol  propulilon  lyalami  lor  powarad 
lift  lyitima  ii  praianlad  beginning  with  lha  oomponant  laval 
and  procaadlng  ihroujih  to  tha  linal  Inlagratad  propulilon  lyilam 
Dtaigni  are  praeantao  which  are  capable  ol  mealing  future  8TCL 
nolle  ragulallona  and  the  paiformanoa,  inatallallon  and  aconomlc 
parialtiai  are  Mtaiiari  aa  a function  ol  nolaa  laval.  Author 
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N74-20423  Dowty  Rotol  Ltd..  Qlouotitir  (Englind). 

THi  INFLUENCE  OF  NOISE  REQUIUEMENTS  ON  STOL 
AIRCRAFT  ENGINE  DEBIQN 

D.  0.  U.  Davli  In  AQARO  V/STOL  Piopultlon  Syttamt  Jin. 
1974  11  p rah  <For  iviilibillty  tta  N74-20401  11-2B) 

Tht  nolit  ragulitloni  applicabli  to  STOL  ilrcttfl  ara 
dlicuiiad.  It  It  itatad  that  tha  currant  aircraft  fall  to  maat  tht 
nolii  ragulatloni  and  that  a reduction  of  10  to  16  PNdB  mutt 
ba  ichlauid  An  avan  graatir  reduction  of  26  to  30  PNdB  It 
required  to  mtka  tht  aircraft  auceptabla  to  city  center  STOL 
landing  artaa.  Aircraft  performance  paramatert  and  flight  path 
contideratlont  which  will  contribute  to  a raductinn  in  nolta  levali 
are  deecribtd.  A turbofan  engine  of  relatively  high  hypaat  ratio 
fltitd  with  a variable  pitch  Ian  Is  proposed  ot  the  batic  power 
plant.  Author 

N74-20424  Hamilton  Standard.  Wlndtor  Locks.  Conn.  Aircraft 
Syitimt  Dept. 

Q-FAN  PROPULSION  FOR  SHORT  HAUL  TRANSPORTS 
Arthur  H.  Jackton,  Jr.  In  AQARO  V/STOL  Propultlon  Syttamt 
Jan.  1974  12  p raft  (For  ivailtblllty  laa  N74-20401  11-38) 
Tha  design  and  davelopmant  of  quiet  lam  (Q-FAN)  for  uia 
with  short  haul  trintport  aircraft  are  described.  Tha  Q-FAN  blade 
construction  it  analyiad  to  show  the  efftetlvenest  in  nolta 
reduction.  Tha  Q-FAN  uses  variable  pitch  lachnlquei  and  It 
etpaclally  affective  for  thruil  ravtrtal  oparationt.  Tha  advantages 
of  variable  thrust  ara:  (1)  superior  thruit  retponst  and  tower 
engine  noiea  on  landing  approach,  (21  lower  fuel  contumptlon 
at  part  power  conditions.  (3)  slightly  higher  thrust  and  lower 
lull  consumption  at  cruiie,  and  (4)  bladu  feathering  protactian 
from  destructive  engine  failure.  Author 


N74-2042B  National  Research  Council  of  Canada,  Ottawa 
(Ontario).  Olv.  of  Mechanical  Engineering. 

AEROOVNAF4IC  CHARACTERISTICS  OF  AN  EXPERIMEN- 
TAL LIPTINQ  FAN  UNDER  CROSSFLOW  CONDITIONS 

U.  W.  Schlub  In  AQARO  V/STOL  Propulslcn  Systems  Jan. 
1974  16  p rifs  (For  availability  sea  N74-20401  11-2B) 

Tha  fundarnintal  nature  of  crossflow  dlstorllon  and  the  effect 
on  lifting  fan  piitormanca  are  discussed  Tha  experimental 
procaduri’  for  ditarmlnlng  cross  flow  aflscts  Is  dssoribad.  Oisgrams 
are  provided  to  show:  (1)  gineril  flow  cunralurs  effect.  (2)  flow 
cunrsture  effects  In  an  annular  Inlet,  and  (3)  croasllow/lnlet  flow 
straamlins  patlirn.  The  oauses  and  sppaarince  of  outlet  plane 
distortion  are  inslyiid.  Qriphs  of  the  total  priiiura  ratio-mass 
now  running  Unas  of  the  complete  fan  and  sub-fan  elements 
are  p-ovldsd  Author 

N74-2042S  National  Rssearoh  Council  of  Canada.  Ottawa 
(Ontario).  Div  of  Mechanical  Engineering. 

NOISE  CHARACTERISTICS  OF  AN  EXPERIMENTAL 
LIFTING  FAN  UNDER  CROSSFLOW  CONDITIONS 
□ . Krlshnsppa  in  AQARO  V/STOL  Propulsion  Systems  Jen 
1974  14  p refs  (For  availability  sea  N74-2Q40t  11-28) 

The  results  of  acoustic  tests  conducted  on  a 12-In.  dlimetsi 
model  lilting  fan.  to  find  the  effect  of  crossflow  on  Its  noise 
redlatlon  charectirlitics  ere  presented  The  broedbend  nolle  levels 
Inciiased  with  the  veloclly  of  the  crossflow  The  fundimintel 
blede  pissing  frequency  inrt  Iti  second  hermonic  tonee  ihowed 
modirite  changee  In  the  field  shipes  end  levels  for  low  crossflows. 
At  high  croeiflow  velocities  due  to  the  presence  of  i pertlil 
etilled  region  the  tone  leveli  Increesad  dristlcelly  The  tones 
gensrited  by  the  rotor  blades  due  to  Inflow  distortions  ware 
believed  to  dominate  over  tha  rotor  and  stator  Interaction  levels. 
At  fan  spsedi  close  to  tha  daaign  point,  there  -were  only  slight 
change!  In  ths  tons  levels  end  field  ehapes  it  the  blede 
passing  frequenoy  as  the  blede  Incidence  axcursloni  became 
less  severs  and  rotor  end  stiior  Interaction  was  much  stronger. 
However,  at  the  higher  crossflow  vilocitlas  ths  tooond  harmonic 
tonal  ahowad  lubatanilil  raductluni  In  tons  levels  with  different 
field  shapea.  Author 

N74-20427  Detroit  Olasal  Allison.  Indlanapolli.  Ind 

COI*'  OF  OWNERSHIP  FOR  PROPULSION  SYSTEM  OF 

POWERED  LIFT  AIRCRAFT 

W.  L Meintira  In  AQARO  V/STOL  Propulsion  Systems  Jatt. 
1974  20  p rsfs  IFor  avtilabillty  sai  N74-20401  11-26) 

A dlicuaslon  of  tha  ralilianihip  of  advincsd  propulilon 
tachnulogy  tor  powered  lift  V/STOL  aircraft  and  tha  alemsnis 
of  coat  of  owrtrihip  - development,  acquisition,  and  operation 
and  maintinance  Is  prtsintad.  Compatitiva  demonstrator 
programs,  compontiit  tachnology  varsus  aircraft,  and  mission 


raquiramants  arid  Impitmsntatlon  of  clasign-ta-cust  programs  ars 
discussad  a'  basic  cost  considaretlons  lor  the  davsiogmani 
program  e'l  ment  of  coet  of  ownership.  Production  reqiilrsmentt 
and  manufacturing  methods  raquirid  lor  new  materials  end 
advanced  eatodynamlc  components  are  pressnied  ss  tha  second 
cost  of  ownership  paramstar  to  provide  acquisition  costs 
efiectively  balanced  with  performance  end  cost  Finally,  lyatam 
parformance.  rsllabllltv.  and  maintamablllly  ara  avaluatad  to  ensure 
that  tha  total  coat  of  ownership  Is  commonsurate  with  the  job 
to  ba  done  Author 


N74-20428  Msasorichmin-Boelkow-Blohm  Q.mbH,  Munich 
IWeet  Garmanyl  Unternahmensbaraich  Flugseuga. 
PROPULSION  SYSTEM  OF  THE  VJ  101  C VTOL  AIRCRAFT: 
PHILOSOPHY  AND  PRACTICAL  EXPERIENCE 
Warner  BishI  In  AGARD  V/STOL  Propulsion  Systami  Jan. 
1974  14  p rsfs  (For  avsilsbility  see  N74-204O1  11-261 
Tha  design  and  davalopmani  of  tha  VJ  101C  vnrticsl 
takeoff  aircraft  art  dlicuisad.  Emphasis  la  placed  on  optimliing 
the  ilrctift  oonfiguratlon  with  reaped  to  the  propulsion  lystim 
Ths  special  requlremsnts  tor  ths  anginas  and  Intakes  to  provide 
a vahlctl  tskaoff  and  suparionic  flight  capability  are  tnilyzid 
The  problem  ataaa  conildsrad  art  at  followt'  ( 1 ) thruit  modulation 
lor  titituda  control,  (2)  aittiburnar  thruit  lor  vatUcsl  takaolf,  (31 
hoi  gts  tslngtlllon,  (4|  ground  suction.  (Bl  ground  aroilcn.  and 
(61  nolit.  Graphs  of  aircraft  and  angina  perfotmancu  untfar  various 
lllghi  conditions  art  Includsd.  Author 

N74-20486  Da  Hivlllsnd  Aircraft  Co..  Ltd  , Downsview  (Ontario) 
Advtnctd  Rtittrch. 

THE  DEVELOPMENT  OF  AN  INTEGRATED  PROPULSION 
SYSTEM  FOR  JET  STOL  FUGHT  RESEARCH 
J.  A.  Conway  In  A(3ARD  V/STOL  Propulsion  Syitami  Jan 
1974  16  p rtfs  (For  tvillibillly  sat  N74-204O1  11-28) 

The  Augmsntor-Wing  powarad  lift  concapt  provldii  ths  high 
lift  raquirad  for  STOL  terminal  opartllona  by  mtini  of  t doss 
Intarralarionihip  batwaan  tht  propultlvt  and  aerodynamic 
functions  of  the  system  Tharstora.  tht  propulsion  syittm  Is 
subitet  to  mors  sxtsnilva  dseign  riquirsmenti  than  s convantlonal 
angina  Insttllstlon.  Subisquant  to  txtanaiva  lirgs  seals  modal 
tasting  of  tht  conctpl.  gtnarol  egrttmtnl  was  raachad  that  flight 
rssssreh  was  fttslble  and  daslrablt,  but  In  view  of  ths  long 
davelopmant  times  and  high  costs  involvtd.  psrtloulsrly  in  tptpici 
to  snginss,  msans  would  have  to  be  found  to  utlllis  both  sxiuting 
anginas  and  airframs.  A da  Hivllland  Buffslo  alrfiime  btoama 
thi  basis  of  tht  Augmantor  WIng  flight  rtstarch  alrorsft  Tht 
ttlaotlon.  modlfloatlon  and  tasting  of  tht  Hollt-Rayco  Spty 
801  SF  which  btesmt  Ihs  basic  power  plant  tor  tht  rtettreh 
altorsft  art  discussad.  A dttcripllon  of  the  associated  augmuntor 
ducting  Is  also  givtn,  together  with  an  outline  of  the  prnpultlon 
aepaoti  of  tht  flrit  phatte  of  tasting.  Author 


N74-20430  Dornlar-Wsrka  GmbH  Friadrlchthaferi  (Welt 
Germany). 

PROBLEMS  OF  V/BTOL  AIRCRAFT  CONNECTED  WITH  THE 
PROPULSION  SYSTEM  AS  EXPERIENCED  ON  THE  Do  31 
EXPERIMENTAL  TRANSPORT  AIRCRAFT 

M.  Lotz  end  P Baneie  In  AGARD  V/STOL  Propulsion  Sysleme 
Jen.  1974  12  p rife  IFor  availability  set  N74-20401  11-281 
Fur  V/  STOL  aircraft,  the  additional  (unctlonc  of  the  propulsion 
lyitam  cause  some  problami  which  do  not  occur  on  CTOL  aircraft 
At  a ci'nitquenct.  tha  design  and  operation  of  V/STOL  aircraft 
Is  more  itrongly  influtnntd  by  propulelcn-rtlated  problami.  Thtea 
problami  ira  dlicuisad  based  on  the  ixparlinct  with  tha  Do  31 
jsl  lift  trinsport.  Hot  gas  rsingeition  largely  dittrmlned  the  tika-off 
tsohniqui  adopted  lor  ths  Do  31  Ground  erosion  of  snificisl 
and  natural  surfaces  Is  diacuaaad.  Tha  most  important  tlfacti  of 
Jet  Interforenca  In  hover  and  irantitiun  art  dascilbad  The  lilt 
engine  air  Iniskta  hiva  to  provldt  vary  low  thrust  losse!.  In 
hover,  low  distortion  In  transition  and  In-flight  starting  capability 
Soma  aspaoti  of  hover  (light  control  by  differential  thruit 
modulitlon.  diffarantlil  thrust  vectoring  and  raactloti  control  by 
blaed  air  ara  discussad.  Finally,  the  Influence  of  near  Held  nolsr- 
on  tha  airframe  strucluro  and  tha  possibilities  of  Influencinu 
community  noise  by  exploiting  the  high  operational  flexibility  -if 
V/STOL  aircraft  are  described  Authm 

N74-20431  Rolls-Royce.  Ltd..  Bristol  (Englendl.  Engine  DIv. 

PEGASUS  ENGINE  OPERATING  EXPERIENCE  IN  THE 
HARRIER  AIRCRAFT 

R J.  Cent  In  AGARD  V/STOL  F'ropulslan  Syttems  Jaii 
1974  IS  p IFor  avslleblllty  tee  N74-20401  1 1-281 

Ths  performance  of  the  Pegasus  engine  Installed  in  the 
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Harrltf  ilrcrah  It  diuuiiad.  Tha  aptclal  dtmanda  mada  on  an 
angina  lor  tingla  angina  V/STOL  cloia  combat  application  ara 
anplalnad.  Oparatlonal  aiparlancaa  on  tha  angina  ara  analyiad 
to  thow  tha  tifacli  of:  (II  tha  vactorlng  coaila  ayatam,  (21  bird 
atrlliaa,  (3)  loraign  objact  damaga.  (41  alicrah  atabllliing.  and 
(SI  hot  gaa  ralngaatlon.  Author 

N74-20432  Vatalnigta  Flugtochnlaoha  Wtrka-Fokkar  G.m.b  H.. 
Braman  (Waat  Gatmai  v). 

THE  DEVELOPMENn  AND  FLIGHT  TESTING  OF  THE 
PROPULSION  SYSTEM  OF  THE  VAK  191  B V/RTOL  STRIKE 
AND  RECONNAISSANCE  AIRCRAFT 
Klaua  Wlaland  In  AQARO  V/STOL  Propultlon  Sytttma  Jan. 
1974  12  p (For  availability  taa  N74-2O401  11-28) 

Tha  VAK  191  B hat  a miktd  propultlon  ayatam  comprltlng 
a main  llft/crulaa  angina  In  tha  futalaga  oantar  and  two  HR 
anginaa  Inttallad  in  tha  front  and  tha  rear  aaotlon  of  tha  futalaga. 
Blaad  air  it  ttkan  from  taoh  angina  lor  alroraft  attituda  oontrol. 
Datign  and  davalopmant  of  tha  propultlon  ayatam  Including  tha 
control  blaad  ayatam  will  ba  dlacutatd.  Tha  typa  of  control  for 
tha  propultlon  and  blaad  alt  ayatam  playt  an  Important  rola 
towarda  aohitving  maximum  parformtnca.  Ektanalua  modal  tatting 
hat  bttn  dona  to  Invaatigtta  main  and  lift  angina  Intaka 
parformtnca,  lift  angina  rallght  capability  and  hot  gaa  ralngaatlon 
characlailatlca  of  tha  aircraft.  Tha  raaultt  hava  baan  provan  In 
ground  and  flight  tatting.  Full  acala  tatting  of  tha  blaad  air 
ayatam  hat  baan  otrriad  out  to  dariva  ataady  tiata  and  dynamic 
oharaottrlttlca.  During  ground  and  flight  tatting  vvith  thrao 
protoiypat  parformtnca,  fiandling  and  ralltblllty  of  tha  propultlon 
ayatam  undat  VTOL  and  tranilllon  coiiditlont  wara  Invattigtiad. 
Soma  tpacial  rttuitt  and  comparlaon  with  pradlotlont  ara 
pratentad  Author 

N74‘20433  Advlaory  Group  for  Aaroapaca  Hakaarch  and 
Davalopmant.  Parit  IFrancal 

TECHNICAL  EVALUATION  REPORT  ON  42ND  PROPULSION 
AND  ENERGETICS  PANEL  MEETING  ON  V/STOL  PROPUL- 
SION SYSTEMS 

H Grlab  and  N A Mltchall  In  Us  V/STOL  Propultlon  Sytiamt 
Jan  1974  V p raft  (For  availdblllty  taa  N74-20401  11-281 
A (achnical  avaluttlon  of  tha  oonfaranca  on  V/STOL 
propultlon  ayatrima  la  pratantad.  Commanta  ara  praparad 
concarnlng  tha  papart  that  wara  aubmittad  and  tha  round  tabla 
ditouttlont  ara  aummarltad.  Racommandttlont  ara  lubmltlad 
cnnearning  tha  futiira  courta  of  actlona  to  ba  takan  for  datign 
and  davalopmant  of  V/STOL  aircraft  and  anginaa.  Tha  utiaallont 
which  wara  uaad  ai  a guide  llna  and  thrt  main  polnti  of  dlacuailon 
ara  brlafly  antwarad  P.N.F. 


N7B-129B4I  Advlaory  Group  for  Aaroapaca  Rasaatoh  and 
Davalopmant.  Parla  (Franca). 

DISTORTION  INDUCED  ENGINE  INSTABILITY 

Oct.  1974  132  p raft  Lactura  tarlao  hald  at  London.  7 8 Nov 

1974.  a>  Wrlght-Pattaraon  AFB.  Ohio.  11-12  Nov.  1874.  and 

Philadelphia.  14-15  Nov  1974 

IAGARD-LS-72)  Avail  NTIS  HC  S7.00 

Tha  daalgn  crltarla  for  |o1  aircraft  anginaa  and  tur- 
bomachlnetv  to  obtain  minimum  airflow  dlalortlcn  and  angina 
Inatablllly  la  dltcuaaad  Tha  lourcat  of  diatorllon  ara  idantitiad. 
Tha  aerodynamic  and  mechanical  reapnnta  of  leleoled  anginaa 
under  dlatortad  flow  oondltiona  era  anelyiad.  Taohnlquea  for 
piedicting  and  maaauring  tha  stability  of  an  angina  ara  daacrlbed. 
Mathoda  for  Incraaalng  the  tolaranoe  of  tha  angina  to  dlatortad 
flow  In  order  to  obtpur  more  atabla  operation  are  explained.  For 
Individual  titlat.  sea  N75-129B5  through  N75-129el. 


N7B-12Bb5  Naval  Postgraduate  School.  Morrtaray.  Calif 
INTRODUCTION  TO  DISTORTION  INDUCED  ENGINE 
INSTABILITY 

Allan  E.  Fuhi  In  AGARD  Dlatortlon  Induced  Eng.  Inatablllly 
Oct  1B74  19  p raft  (For  availability  aae  N7B-12964  04-07) 
Propulsion  aystam  Inatablllty.  which  may  be  cauaet)  by 
distorted  liilat  flow.  Is  a recurring  problem  which  mual  be  tolvatl 
In  oach  new  aircraft  davalopmant  program.  Trends  In  engine 
and  airframe  design  that  keep  distortion  aanalllvlty  as  a continuing 
problem  are  diacuasad.  Souroaa  of  Irrlat  flow  distortion  are 
catalogued.  This  information  Is  uaad  to  aaaaai  tha  potential 
difficultiaa  in  davelopniant  of  a variety  of  elrcreh  types.  Meth- 
ods for  describing  dlatortlon  both  asparlmantally  and  ooncaptually 
are  introduuad.  Sufficient  beakgrotind  la  stated  to  provide  a 
parspectlva  of  the  lecture  eeriea.  Author 


N7E-1296S  Societo  Nationale  d'Etiida  at  de  Conetruction  da 
Motaurs  d'Aviatlon.  Vlllaroche  (Franca) 

SOURCES  OF  DISTORTION  AND  COMPATIBILITY 
R Boulllel  and  J.  M Brsesiur  /ri  AQARO  Distortion  Induced 
Eng.  Inatablllly  Oct  1974  11  p refs  (For  uvsllabllily  sea 

N7B.  12964  04-071 

An  analysis  of  the  sources  of  flow  distortion  and  opaiating 
compatibility  lor  |ot  slicraft  engines  was  cunductad  The  aspects 
of  flow  distortion  considered  are:  (1)  various  operating  oases  of 
sir  Intakes  121  sir  Intake  design  end  engine  compatibility.  (3) 
test  facilities  required  to  compansals  the  lack  of  thsoraticsl  date 
end  to  confirm  predictions,  and  (4)  typical  examples  of  air  Intake 
modifications  aiming  at  significant  improvement  of  the  iniornal 
(low  Tha  conditions  of  cparatlon  conaldiisd  ate  notmal  opatatlon 
In  which  the  velocity  (laid  aiound  the  aircraft  In  an  aasumad 
Infinite  atmosphttt  It  the  only  (actor  contidtrad.  and  operation 
undat  condllluni  of  dittuibanoat  from  ground  effect.  Author 

N7B‘12987  Rolla-Royce.  Ltd.,  Bristol  (England)  Inatallatlon 
Aarodynamlca  Dapt. 

AERODYNAMIC  RESPONSE 

R.  G.  Harcock  and  D.  D.  yVilllima  In  AGARD  Olatortlon  Induced 
Eng.  Instability  Oct.  1974  41  p rtfi  (For  availability  tea 

N7B-129B4  04.071 

Tha  aerodynamic  isaponaa  ol  turbomtchlnary  to  steady  and 
llma-varlant  total  prtstuia  and  tempaiature  dlatortlon  la  diacuaied 
Examplaa  ol  changes  In  compieaaot  charsutarlitlca  ara  pratantad. 
Exparlmantol  ccrralatloni  ol  surge  margin  loss,  tha  concept  cl  s 
Gdtlcal  or  allacllvs  spoiled  aeotor  angle  and  compressor  lanslllylty 
are  then  dlscuiied  In  relation  to  simple  thaoratleal  ideas  (or 
clrcumlatanilal  distortion  The  davalopmant  of  tha  dlatortlon  Index 
approach  to  account  for  the  effect  of  radial  and  mixed  radial  ■ 
ciroumfarentlal  total  pressure  distortion  and  tha  Impsot  of 
turbulanoa  or  unsteady  flow  la  outlined.  Comments  on  foreign 
gaa  ingaatlon  are  mada.  Soma  current  auditing  procadurss  era 
daacribad.  Limitations  of  Isolated  spool  rig  tasts  ara  dtscuiaed, 
and  surge  hammerahook  tiala  are  presented.  Author 

N7B-129BB  Sitvana  Inat.  ol  Tach..  Hoboken.  N.J.  Dept,  ol 
Mechanical  Engineering. 

AEROMECHANICAL  RESPONSE 

F.  SiBto  ht  AGARD  DlitPrUon  Induced  Eng.  Instlblllty  Oct 
1 974  13  p refs  IFor  evelleblllty  see  N76' 12954  04-071 

Physicil  machanloms  are  discussed  which  Iced  to  the 
aatomechanlcel  respona*  ol  axial-llow  Ian  and  eompreasoi 
componanta  whin  these  machines  oparale  with  a dlitorled  Inlat 
flow.  Steady  taspunaa  ol  blades,  vines  and  disci  lie  conilderad 
briefly.  Forced  exultation  of  rntating  components  ore  treated.  The 
apeclllo  lotm  ol  the  exciting  gusts  ere  elucidated.  Self-ixcited 
vibratlona  ol  rotor  blades  and  stator  venea  ate  conaldarad  aa 
stemming  from  the  general  degradation  ol  (low  with  distortion 
Shaft  and  disc  vibrations  are  aloo  diacuasad  as  possible  eaioma. 
chanicel  responses  to  distorted  flow  Thu  tola  of  various  forms 
of  damping  and  the  use  ol  composite  materials  era  described 
with  attendant  problems  in  application  through  design.  Remedial 
action  available  to  the  aetomechenlcul  engineer  is  discussed  with 
the  ubiaotive  ol  ameliorating  the  adverse  effects  ul  dlstorted- 
Induced  situctiiral  luaponae  Author 

N7B-129B9  Mmoren-  und  Turbinen-Uniun  Muanchan  G.in  b H. 
(West  Germany) 

PREDICTION  TECHNIQUES 

H Mokelke  hi  AGARD  Distortion  Induced  Eng  Instability  Oct. 
1974  32  p refs  (For  sveilabllltv  aae  N76- 12954  04-07) 

An  outline  la  prssenlsd  tin  mathematical  modelling  for 
prediction  ol  the  aarodynemlo  reaponaa  of  alicraft  englrte 
compreeeora  to  staedy- state  and  time-dependent  pressure  srtd 
temperature  dlatortlon.  A detailed  review  la  mada  of  various 
modals.  In  particular  their  aaaumptloni.  thair  limitations  (or 
practical  appllcationa  and  thair  scope  for  further  development 
are  discuBsed  Reaulta  predicted  with  the  nrodels  (aa  far  aa  possible 
compared  with  axparimental  evidence)  are  selected  from  published 
works.  Author 

N7B-12960*  National  Aeronautics  and  Space  Administration 
Flight  RaBaarcft  Canter.  Edwardi.  Calif. 

TEST  TECHNIQUES,  INSTRUMENTATION,  AND  DATA 
PROCESSING 

William  Q.  SchwDIkhard  In  AGARD  Diatortlorr  Induced  Eng 
Inatablllty  Oct  1974  43  p rafa  (For  avarlablllly  sea  N7E.  1 2964 
04-07) 

CSCL  71E 

Procedures  lor  delarmining  tha  eftecta  o(  dynamic  distortion 
on  engine  stability  are  analyrad  The  teat  techniquea.  methods  end 
types  of  Instrumentation,  and  dala  processing  functions  are 
described  The  advantagns  nnd  lliniuitinns  ol  various  inetfiuds 
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mg  raportud  It  m emphagiigd  that  ground  lacllltv  tails  ars  only 
a iimulation  of  tito  flight  anvlronment,  that  Instiumnntatlcin 
provides  only  a peitisl  representation  of  the  physical  phenomena, 
and  that  poorly  organiaed  data  processing  (iroceduies  can  Impede 
and  even  distort  the  final  result-  Author 


N7B-12B61  Pratt  and  Whitney  Aircraft,  liast  Hartford  Conn 

METHODS  TO  INCREASE  ENGINE  STABILITY  AND 
TOLERANCE  TO  DISTORTION 

A.  A.  Mikolafczak  and  A M Pfefler  /»  AGARD  Distortion 
Induced  Eng  Instability  Oct  1974  1 7 p refs  (For  availability 
see  N7B  12954  04  07) 

Techniques  usod  {fuiiiig  ungino  dosign  which  unsuiii  stable 
engine  operation  over  the  complete  flight  envelope  of  the  uirciall 
In  vyhioh  It  Is  Installed  ars  discussed.  Adaqua>a  siabllily  margin 
Is  required  to  allow  for  the  expeetad  levels  of  Inlet  distortion, 
engine  to  iinglne  variations,  engine  aging  and  excursions  of 
compressor  operating  lines  during  transients.  Since  the  stability 
margin  can  be  inoraased  by  raising  the  surge  line  of  a compiessoi. 
increasing  Its  tolerancs  to  Inlet  distortion  and  modifying  the  design 
to  reduce  the  sensitivity  to  transients,  all  those  topics  ate  treated 
in  some  depth.  Emphasis  is  placed  on  the  design  for  adequate 
stability  margin  and  minimum  penalty  In  engine  fuel  consumption, 
cost  and  weight  Author 

N7B-2232S||I  Advisory  Qroup  lor  Aerospace  Research  and 
Development.  Paris  IPrance). 

SECONDARY  POWER  SYSTEMS  POR  ADVANCED  ROTOR- 
CRAFT 

Raymond  Q.  Smith  (Boeing  Vertol  Co,  Phlla  Pa)  Feb.  1976 
94  p refs 

(AQARD-AG-C'ie:  AaARDoBraph-2061  Avail:  NTIS  HC  $4.76 
The  reauiia  ate  presented  of  a review  of  European  manu- 
luotured  Seoondary  Power  Systems  (SPSI  lor  rotororaft.  A 
compilation  ol  SPS  funotlona.  parametric  SPS  component  data 
for  optlmliatlon  trade  studlea,  end  a trade  study  to  seleot  on 
optimum  SPS  era  prasaiitsd.  The  study  eddrasaas  the  aspects 
ol  Integrated  SPS  (electrical,  hydraullo,  pneumatic  and  rnaohanlcal) 
concepts  lor  uookpit  and  avionics  environmental  control  systems. 
Ice  proleotlon  system,  hoist  drlvo  system,  main  engine  starting, 
auklllarv  power  unit  and  Its  starting  system  Integration.  System 
optimisation  and  recommended  selection  are  based  on  trade 
study  parameters  ol  weight,  cost  and  product  assurance  Author 


N76-23B7B||I  Advisory  Qroup  for  Aerospace  Reaearoh  and 
Development,  Parle  (Franca). 

POWER  PUNT  CONTROLS  POR  AERO-OAI  TURBINE 
ENQINES 

Mar  1976  374  p rale  In  ENQUSH;  partly  In  FRENCH  Presented 
at  the  44th  Meeting  of  the  AQARD  Propulsion  and  Energetics 
Panel,  Ustaoset.  Norway.  9-13  Sap.  1974 
(AQAnO-CP-161)  Avail:  NTIS  HP  $10.00 

Control  requirements,  control  simulation  techniques,  end 
control  system  hardware  for  Improved  rallsblllty  of  aircraft  gat 
turbine  anginas  era  elaborated.  For  Individual  titles,  see  NTS- 
23676  through  N76-23e01 


N7B-23H76  National  Research  Council  of  Canada.  Ottawa 
(Ontario! 

AEROTHERMODYNAMIC  FACTORS  QOVERNINO  THE 
RESPONSE  RATE  OP  OAB  TURBINES 
B D.  Maolaaac  and  H.  I.  H Saravanamuttoo  (Carleton  Unlv.) 
In  AQARD  Power  Plant  Controls  for  Aero-Oas  Turbins  Eng. 
Mar.  1976  1 1 p rsfe  (For  availability  sea  N7B'23B7B  16-07) 
The  constraints  on  get  turbine  response  rates  resulting  from 
asrothermodynsmlc  considerations  are  reviewed  and  the  use  of 
variable  gaometry  to  Improve  the  response  rate  Is  disousasd. 
Mathamatical  modsis.  whioh  have  to  be  verified  experimentally, 
permit  a detailed  Investigation  of  engine  transient  response.  The 
transient  behavior  of  i single  spool  unit  Is  quits  different  from 
that  of  e twin  spool  unit  end  tochnlquei  of  Improving  the  reiponee 
rate  of  both  ere  dlicuieed:  ilgnlfloent  galne  can  be  realised  end 
the  uee  of  ilmuletion  teohnlquei  permit!  theta  to  be  aveluetad 
before  cetryiny  out  actual  engine  latte.  Author 

N7B-23B77  Centre  d'Eitele  de  Propuleaure.  Siolay  (Frenoel. 
CONTRIBUTION  OF  FLIGHT  BIMUUTION  TESTS  TO  THE 
ITUDY  OP  TURBOMACHINE  CONTROL  [CONTRIBUTION 
DEB  ESBAIB  EN  VOL  EIMULE  A L'ETUDE  DE  U REOUU- 
TION  DEB  TURBOMACHINES) 

Vincent  Nardona  end  Jetn  Claude  RIpoll  In  AQARD  Power 
Plant  Controls  lor  Asro-Qst  Turbina  Eng  Mar.  1976  9 p reft 


In  FRENCH  (For  availability  tea  N76-23676  16-07) 

Flight  simulation  tatti  and  their  uee  to  dayelop  controli  for 
turbine  englnea  under  varloui  flight  condltlone  ere  ditcuaaed. 
Tests  tximlnsd  tbs  effects  of  pressure,  eistlc  prettura  build  up, 
end  temperature  at  various  Mtch  numbers.  Engins  response  end 
control  during  the  treniltlon  phase  ware  alto  studied. 

Trans),  by  E.H.W. 

N7B-23B7B  Boaing  Commatclal  Alrplana  Cu.,  Renton,  With. 
Propulsion  Tschnologv  Controls  Group. 

AN  AIRFRAME  MANUFACTUHER'E  REQUIREMENTS  FOR 
FUTURE  PROPULSION  CONTROLS 

Pslar  W.  Ksmbar  In  AQARD  Powat  Plant  Controlt  for  Airo-Gai 
Turbine  Eng.  Mar.  1976  17  p refa  (For  availability  tea 

N7j  23576  16  071 

Silactivi  allocation  of  larvica  blaed  Is  prsaantad  as  a mains 
ol  sxtandlng  angina  Ufa  lor  a mix  ol  nominal  and  datarlorsllng 
anginas  while  prattivlng  a dasirad  thrust  dittilbutlon.  Raiing 
command  oontrol  Is  axamlnad  ti  a maant  to  parmit  ilmpla  and 
dsllnlllva  powar  asiting,  whets  each  power  rating  It  uniquely 
essoolstad  with  e pushbutton  or  throttle  position.  Hydromachenloel 
and  altctionlc  control  syitemt  tts  compirod  and  It  It  reported 
that  electronics  will  be  used  lor  most  advanced  control  modae. 
Electronic  engine  controls  ait  also  praasnisd  as  tht  foundation 
for  Imptovad  coordination  with  flight  controls,  and  for  on-llns 
angina  condition  monitors.  Author 

N7B-23B7B  Rollt-Roycs.  Ltd..  Darby  (England). 

CONTROL  8VBTEM  REQUIREMINTS  DICTATED  BY 
OPTIMISATION  OP  INOINE  OPERATION 

Chriitophar  Unlay  Johnson  In  AQARD  Powar  Plant  Controls 
for  Asro-Qss  Turbina  Eng  Mir.  1975  6 p (For  availability  isa 
N76-23676  16-07) 

A pnaumallc  maehtnioal  list  rating  lyslim  Is  Inoliidsd  In 
lha  RD  211  control  syitam  ind  tha  raison  for  tha  cliolcs  of 
piramitsri  on  whioli  this  oparitsa  Is  diaouissd.  On  thia  ayitam 
tha  pilot  lali  up  tha  angina  rating  and  tha  oontrol  than  maintains 
It  through  varlsllont  of  lamparatuta  and  altlluds.  Author 

N7B-23BBO  Hamilton  Standard  DIv.,  Unitad  AlioraN  Corp.. 
Windsor  Locks,  Conn.  Etaotronic  Syilemi  Dtpl. 

ENQINB  CONTROL  POR  HARPOON  MISBIU  IVBTSM 
D.  A.  Prus  In  AQARD  Powar  Plant  Contruli  lor  Aarn-Qas 
Turbins  Eng.  Mar.  1976  14  p (For  aysHabllltv  aaa  N76-23676 
16-07) 

Tha  lull  control  ayitam  for  tha  Tiledyna  CAE  J402-CA-400 
ittglna  Is  daictibid  Tha  control  la  conflgutsd  as  a low  cost, 
angina  mountad.  closad  loop  alaotronlo  lyatam.  It  maasuraa 
skheust  gat  tampiritura  and  compiaiaor  Inlet  lempereture  ae 
sensed  peremeters  for  acoilorallon.  A unique  enrt  tltelghlfonivird 
epproich  to  hydrsullo  system  Implementstlon  utllliei  e direct 
engine  driven  cenlrllugel  pump  end  a proportional  lolanuld  fuel 
matarlng  lyilam.  Tha  pump  and  fuel  metering  componenie 
conetltute  one  eatembly  Inetelled  in  the  engine  tell  cone.  Tha 
control  approich  end  the  reesone  for  eeleellon  of  the  mode  of 
control  and  hardwiri  Impismanlallon  art  daaorlbed.  Tha  angina 
Is  ussd  tt  tha  suatalnai  propulsion  syatem  for  tha  U.  S.  Navy 
harpoon  missile  system  Author 

N7B-23BS1  Ministry  of  Defance,  London  (England). 

RELIA9ILITY  SPECIFICATION  POR  OAB  TURBINE  CON- 
TROL SYSTEMS 

C Q.  White  In  AGARD  Power  Plsnt  Controlt  for  Aero-Oes 
Turbins  Eng.  Mer.  1976  9p  rtfs  (Foravilltblllty  tee  N76-23B75 
16-07) 

RallBblllty  le  t procurement  requirement  Ilka  sny  other 
peremster  such  at  cost,  reeponte  or  program  lime  scale.  The 
problems  psoullir  to  engine  control  syetsmi  ere  examined  tnd 
tome  luggeslloiit  mada  The  probleme  of  aptolfylng  tellabllily 
paremtters  era  reviewed  and  methode  ol  lellablilty  iseurance 
end  maaaurement  are  dascrlbed  Author 

N7B-23BB2  Alt  Force  Aero  Propulsion  Lab . Wrlghi-Psllorson 
AFB.  Ohio. 

THE  ROLE  OP  COMPUTERS  IN  FUTURE  PROPULSION 
CONTROLS 

Chariss  E.  Bants  In  AQARD  Powar  Plant  Controlt  for  Aaro  Qss 
Turbins  Eng.  Mar.  1976  6p  lafs  (For  availability  tta  N76-23B76 
16-071 

Tha  lola  of  computaia  In  future  propulsion  controls  It  reviewed 
from  two  different  vlawpointi  - the  Integrated  evlonlci  epproich 
end  the  dedicated  propulsion  system  approach.  The  discussion 
presentsd  suggestt  thet  t dedicated  computer  lot  the  propulsion 
system  control  will  provide  a mots  optimum  solution  In  tha 
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futur*  In  tirmi  of  coat,  complmlty,  and  filiiblllty.  An  Inlogratod 
■vionic  tyatama  approach  that  alio  Includat  thi  propuliloit 
ayatam  control  poaaa  many  naw  problami  in  tha  araaa  of  ayalam 
managamant  and  hardwara  davalopmant  that  may  ovarthadoM 
any  of  tha  Immadlata  banafita  of  uilng  a cantral  procaiaor. 

Author 


N7B-23BS3  Pratt  and  Whitnay  Aircraft.  Eaat  Hartford.  Conrr. 

CONTROL  OEBION  CONBIDERATIONS  FOR  VARIABLE 
GEOMETRY  ENGINEB 

W K.  rarvo  and  J.  M Tringall  In  AQARO  Powar  Plant  Conirola 
for  AarO'Qat  Turbina  Eng  Mar.  1976  8 p rail  (For  awailablllty 
aaa  N76'23675  15  071 

Varlabla  cycia  angina  control  laquiramania  ara  daactibad 
Control  varlablaa  and  potantlal  aanaad  paramalari  ara  diaouaaad. 
Tha  complaaliy  of  tha  {ob  la  ihown  to  raquira  optimal  control 
logic.  An  application  of  optimal  control  taohniquaa  la  praaantad 
Including  almulatlon  raiulta.  Author 

N7B-23BB4  Motoran-  und  Turbinan-Unlon  Muanohan  Q.mb.H. 
(Waat  Qarmariy). 

PRAC:  A NEW  AERO  GAS  TURBINE  ENGINE  CONTROL 
CONCEPT 

K Bauarfaind  In  AOARD  Powar  Plant  Controla  lor  Aaro-Gaa 
Turbina  Eng  Mur.  1976  14  p (For  avallablllly  aaa  N7S-23676 

15- 07I 

Tha  Pratiura  Ratio  Accalaratlon  Control  (PRAC)  olfara  a naw 
approach  to  tha  control  of  modarn  aaro  gaa  turblna  angiriaa. 
With  tha  aacaptlon  of  tha  uaa  of  high  accuracy  praaaura 
tranaducara  mountad  In  a tamparatura  controllad  boa  diraotly  on 
tha  angina  all  othar  ayatam  componanta  ara  of  today'a  atandard 
of  tachnology.  A aimpla  braad  board  modal  of  PRAC  had  baan 
built  and  aucoaaafully  taatad  In  conjunction  with  an  Orphaua  jat 
angina  In  a high  altituda  taat  facility  A mora  aophlaticatad  PRAC 
control  ayatam  lor  a modarn  auparaonic  bypaaa  angina  la  baing 
taatad  at  preaani  In  conjunction  with  an  angina  almulator  and 
tha  actual  fual  ayatam  hardware  on  a control  ayatam  rig  at 
MTU  Tha  papar  outllnaa  tha  control  phlloaophy  of  PRAC  and 
praaania  taat  raaultc  achlavad  ao  far  Author 

N7B-23BaB  Rolla-Royca.  Ltd..  Wallorif  (Englandl.  Small  Engina 

□iv. 

HELICOPTER  ENGINE  CONTROL!  THE  PABT  20  VEARB 
AND  THE  NEXT 

Edward  A.  SImonIa  and  Malcolm  P Parka  In  AQAHD  Powar 
Plant  Controla  for  Aaro-Gaa  Turbina  Eng.  Mar.  1976  IB  p 
(For  ayailabllity  aaa  N75-23B76  16-07) 

Tha  firat  20  yaara  of  gaa  turblna  application  to  hallcoptara 
and  tha  prograaalva  avolutlon  of  thair  aaaoolalad  fully  automatic 
angina  control  ayatama  ara  aurvayad,  It  la  only  racanlly  that  tha 
dominant  porlormanca  and  aafaty  raquiramanta  of  the  control 
hava  amargad  with  aufficiant  clarity  to  allow  tham  to  ba  vlawad 
by  an  ovarall  ayatama  anglnaarlng  approach  Inataad  of  aa 
placamaal  naada  A ayatam  la  outliriad  which  offora  auhitantlal 
raductlona  in  ana  and  walghl  ovar  currant  ayatama  without  any 
aacrifica  in  parformanca  nr  aafaty  and  with  markad  Improvamant 
In  Intagrlty.  Tha  utllKatlori  of  digital  control  tachnlquoa  laada  to 
aimpla  handling  from  tha  ccckplt  with  aalf  monitoring  faollltlaa 
and  unambiguoua  ravaralonary  control  medaa  Such  a ayatam  la 
aenn  aa  aatting  a paltarn  lor  control  of  hallcoptar  angiriaa  of 
tha  futura  Author 

N7B-236I6  National  Gn-i  Turblna  Eatabllahmant.  Farnborough 
(England). 

A DIGITAL  CONTROLLEII  APPLIfcD  TO  THE  LIMITATION 
OF  REHEAT  COMBUBIION  ROUGHNIBB 
J H Watara  In  AOAHO  Powar  Plant  Controla  for  Aato-Oaa 
Turblna  Eng.  Mar.  1976  8 p ral  (For  availability  aaa  N76-23676 

16- 07) 

Rahaat  combuatlon  roughnaaa  or  bun  could  cauaa  damaging 
lluctuatlona  In  jat  pipa  praaaura  In  high  parformanca  rahaat 
combuatlon  ayritama.  A control  achama  la  daacribad  which  controla 
rahaat  lual  flow  ao  aa  to  limit  tha  laval  of  {at  pIpa  pmaaura 
lluotuatlona  to  aafa  valuaa  Factora  which  afluct  tha  daiign  and 
Irnplamuntatlon  of  tha  cotittollar  ara  dlacuatad  and  an  Indication 
given  of  ita  parformanca  Author 

N7B-236B7  Dowty  Fual  Syitama.  Ltd . Chaltanhain  (England). 
AFtERBURNING  REGULATION  CONCEPTS 

K Roblnaon  In  AQARO  Powar  Plant  Controla  lor  Aaro-Caa 
Turblna  Eng  Mar  1976  17  p IFor  uvailahlllty  aaa  N76-23B76 
16-071 

Varloua  oonerptt  ol  aftaiburnar  How  ragulatlon  ara  auamlnad 
with  particular  relaranca  to  bypaaa  typa  anginaa  raquiring  rapid 


thruat  modulation  with  minimum  dliturbanca  to  angina  opartting 
condlilona.  Logic  and  aaquanclng  funcllona  ataoclatad  with 
salaotion  of  allarburnar  oparatlon  era  axamlnad.  Aftarburnar 
ayatam  organiiatlon  la  diaeutaad  brially  and  tha  manta  and  abort 
cominga  of  altarnatlva  conctptt  art  trgutd.  Author 

N7B-Z3BBB  Soclata  Nitlonila  d'Etuda  at  da  Conatroctlon  da 
Motaura  d'Avlatlon.  Vllltrocha  (Franca) 

EVOLUTION  OF  TURBCREACTOR  CONTROL  SYSTEM ■ 
(EVOLUTION  DEB  BVBTEMES  DE  REGULATION  OEt 
TURBOREACTEURS) 

Andra  Birbot  In  AQARO  Power  Plant  Controla  lor  Aaro-Oai 
Turblna  Eng.  Mar.  1976  8 p Irr  FRENCH  (For  availability  aaa 
N75-2367E  16-071 

Tachniquaa  uiad  to  davalop  control  lyttami  for  turboraaotora 
and  tha  problami.  advantagai.  and  dliadvantagai  of  atoh  mathod 
ara  dlacuaiad.  Spaclal  attantion  wii  givan  to  alactronlc  and 
numarleal  taohniquaa.  Tha  parformanca  of  tha  turboraiotor  uaing 
taoh  tachniqua  wia  anamlnad.  Tranil.  by  E.H.W 

N7B-236BB  Maaiarachmltt-Boalkow-Blohm  Q.mbH..  Munich 
(Waat  Qarmany). 

AN  AIR  INTAKE  CONTROL  SYSTEM  FOR  A SUPERSONIC 
FIGHTER  AIRCRAFT 

J.  Palkart  fnAQAND  Powar  Plant  Controla  (or  Aaro-Qat  Turblna 
Eng  Mar.  1976  6 p (For  avallablllly  ita  N76-23676  16-07) 
A daicrlptlon  ol  an  alt  Intaka  ayatam  ol  tha  two  dimanilonal 
axtarnal  compraiilon  typi  and  111  aaaoolalad  air  Intaka  control 
ayatam  la  givan.  Tha  AlCS  compriiai  a wadga  control  only 
Intaka  oparating  mapi.  darivad  (rom  imall  icala  wind  tunnal 
toat  raaulti.  art  ahown  and  tha  raiulting  aalactlon  ol  control 
algnalk  and  tha  control  concapt  la  prtiantad  Tha  parlormanoa 
ol  tha  Intaka  and  tha  AlCS  la  aubatanllalad  by  lull  aoila  wind 
tunnal  tail  raaulla.  Finally  tha  hardwart  implamanlation  of  tha 
AlCS  from  a ayatam  ttandpolnt  It  alto  givan.  Author 

NT6-23B90  Laboratoirs  d'Automatlqut  at  d'Analyit  daa 
Syitamai.  Toulouta  (Franba). 

NUMERICAL  CONTROL  OF  A TURSOMACHINE  [REGULA- 
TION NUMBRIQUE  D’UNE  TURSOMACHINE) 

MIchal  Brunat.  Jain  CItuda  Laprit.  and  Chrittitn  Bath  (Innovatloni 
at  Davoloppamantt  in  Aarothaimodynamlqua.  Toulouaa.  Fr ) In 
AQARO  Powar  Plant  (^ntroli  for  Aaio-Qaa  Turblna  Eng.  Mar. 
1976  16  p raft  In  FRENCH  (For  availability  aaa  N78-23678 
16-07) 

DafInIDon.  conoapta,  raalliatlon.  and  laita  ol  a numarlotl 
control  ayatam  lor  a turbomtohlnt  with  Irtt  lurbintt  and  low 
powar  ara  givan  Tha  rail  lima  numarleal  control  concapt  hat 
two  lunollona:  ont  to  obliln  a patltjrmtnoa  gain  in  tha 
tutbomtohlna  and  two.  to  Inoraiia  lunotional  rillablllty  An 
fxamlnitlon  wai  alto  made  of  prcblamt  poaad  by  auelt  a lyatam 
III  particular,  pioblama  ol  dallning  tha  command  control  and 
daltimlning  nacaaiary  varlablaa  lor  a working  ayatam.  modtrnita- 
tion  and  idtntlllcatlon  ol  turbomtchlnai.  and  tatting  tha  control 
lyitam  on  a turbomachina  undar  flight  condition!  to  mtaauia 
and  vtdiy  principit  raiulta  ware  axamlnad  Trinil.  by  E.H.W 

N76-23601  Sorilata  Natlonala  d'Etuda  at  da  Cnnxtructlon  da 
Motaura  d'Avlatlon,  Molun  IFiancal 

SIMULATION  TECHNIQUES  FOR  TURBOMACHINEE 
triCHNIQUES  DE  SIMULATION  DIS  TURSOMACHINESl 
Andra  Barbot  In  A0ARI3  Powar  Plant  Corilioli  tor  Aam-Qai 
Turblna  Eng.  Mai.  1976  B p In  FRENCH  IFor  availability  laa 
N7B-23B76  16-07) 

Oanaial  problami  poaad  by  tha  almulatlon  ol  a tuibomichlna 
ara  Intioducid.  Data  covar:  1 1 ) aimpla  and  complax  mathamatlcal 
modala.  121  rapid  inalyala  ol  currant  ilmulitlon  taohniquai.  and 
(3)  aiiaiimani  ol  typinal  turbomachina  control  problami  and 
tha  ptppoaal  ol  dlllararit  lolutloni  to  tha  problami  Spaclal 
attantion  waa  given  to  tha  ptoblam  of  adapting  tha  control  function 
to  flight  oondltlcni.  E H.W. 

N7B-23B92  National  Raiaatch  Cminrdl  ol  Canaria.  Ottawa 
lOnlirlo)  Engint  Lab 

EQUILIBRIUM  PERFORMANCE  ANALVBIE  OF  GAB 
TURBINE  ENGINES  USING  INFLUENCE  COEFFICIENT 
TECHNIQUES 

E P Cookihutt  In  AQARO  Powar  Plant  Controla  lor  Aato-Qai 
Turblna  Eng.  Mar.  1975  10  p tafi  (For  avallablllly  aaa 

N7b-23676  18-07) 

Starting  (tern  a ipaoltlad  angina  daaign  point,  a computar 
orlantad  tachniqua  li  daacribad  for  aitabllihlng  tha  aquillbrium 
olf-daaign  patformanot  Tha  tachniqua  Invoivtt  tha  control  lyatam 
approach  of  llnaarlrlng  tha  governing  aquatlona  at  tha  design 
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point.  In  ortlar  to  iitabllth  i mitrlii  of  angina  raaponu  Influanca 
ooafficlariti  Thaia  coafflclanti  ata  than  uaad  to  anhlava  rapid 
convarganca  ta  :ha  cyda  Itarttai  to  an  olf-datign  operating  point 
For  clarity  of  praiantatlon,  tha  lachniqua  la  davalopad  for  the 
•Impip  tuibolat  cycle,  but  tha  extrapolation  to  turbofin  cyclaa  It 
indicated.  By  way  of  illuitrativa  example  of  the  equilibrium  analyala 
tachnlQua,  attention  la  given  to  tha  temporary  axtractlon  oi  large 
amounts  of  air  bleed  from  a turbofan,  for  appIlGetlone  such  et 
flap  blowing  and  reaction  conlrola  Engine  raaponte  to  this 
pertuibailon  le  aitasted.  and  control  Impllcationt  luggaatad 

Author 

N7B-23B83*  National  Aeroneutici  and  Space  Ailininieiration. 
Lewie  Research  Canter,  Cleveland.  Ohio 

OINIRAUZiD  DYNAMIC  INOINB  SIMULATION  TECH 
NIQUiS  FOR  THE  DIOITAL  COMRUTERt 
Jamaa  Sellars  and  Fred  Taren  /n  AGARD  Power  Plant  Controls 
for  Aaro-Gas  Turbina  Eng.  Mar.  1B7B  33  p refa  (For  availability 
sea  N7B-23B7«  16-071 

Recently  advanced  simulation  teohnlquaa  have  been  davalopad 
lor  tha  digital  computer  and  uaad  as  the  basis  fur  davalopmant 
of  a genarallaad  dynamic  angina  simulation  computer  program, 
callsd  DYNQEN.  This  computar  program  can  analyse  tha  itoady 
stats  and  dynamic  parformanea  of  many  kinda  of  aircraft  gas 
turbine  anginas.  Without  changaa  to  tha  basic  progttm,  DYNQEN 
can  analyte  one-  or  two-spool  turbofan  anginas.  The  user  must 
supply  appropriate  componani  parformanea  maps  and  design  point 
Information.  Examples  are  praasntad  to  Illustrate  the  ospabllltlas 
of  DYNQEN  In  tha  steady  state  and  dynamic  modes  of  operation 
The  analytical  techniques  used  In  DYNQEN  are  briefly  dlscuaead. 
and  Us  accuracy  la  compared  with  a oomparabla  simulation  using 
tha  hybrid  computar  Tha  Impact  of  DYNQEN  and  similar  digital 
programs  on  future  angirie  simulation  philosophy  is  also  dis- 
cussed. Author 

N7B'23BE4  National  Qas  Turbina  Establlehmant,  Parnborough 
(England). 

TOTAL  ROWERRLANT  8IMUUTION 

R Y.  Cottlngton  In  AQARO  Power  Plant  Conlrola  lor  Aero-Qaa 
Turbina  Eng  Mar.  1B7S  24  p refs  (For  availability  sea 
N76-23B76  IB-071 

Tha  capability  of  predicting  tha  steady  state  parformancs  of 
a gas  turbine  angina  la  axlandad  to  Inoluila  the  prediction  of  Its 
transient  behavior  as  wall.  Tha  davalopmant  and  implamantation 
of  a total  powarplant  simulation,  consisting  of  Intake  and  engine, 
that  Is  capuble  of  predicting  both  steady  state  and  tranalant 
parformanea  are  described.  The  simulation  la  basad  on  the 
synlhaslt  of  tha  thermodynamic  relationships  describing  aach 
powarplant  component  During  tha  davalopmant  stage,  digital 
simulation  taohniquaa  are  used,  although  the  simulation  la  finally 
Implemented  on  a hybrid  computar  In  order  to  achieve  real  time 
operation.  Actual  steady  state  and  transient  lest  bed  rasulla  era 
than  used,  whan  available,  to  validate  tha  simulation  Author 

N7B'23BEB  Lucas  Aerospace  Ltd . Birmingham  lEnglandl 
USE  OF  8IMULATION  IN  THE  DEEIQN,  DEVELOPMENT 
AND  TESTINQ  OF  POWER  PLANT  CONTROL  VVETSME 

Stephan  Nye  and  Robert  J.  Vickers  In  AQARD  Power  Plent 
Controls  for  Aero-Gas  Turbine  Eng  Mer  1976  13  p IFor 

availability  sea  N76-23676  16-071 

Tha  design,  davalopmant  and  tasting  of  an  angtita  control 
systam  are  discussed  Two  aptclflc  areas  are  hlghiluhtad:  III 
Digital  simulation  using  large  icale  computers  where  both  angina 
and  control  systam  era  raprasaniad  by  mathamatlcal  modelt  for 
avaluallori.  feasibility  and  tolarenca  analysis:  and  (21  hybrid 
computers,  where  a real  lime  digital  angina  ilmulatlon  Is  used 
In  conlunctlon  with  e spaed  controlled  rig  lor  real  time  development 
of  the  control  hardware  Author 

N7B-23B96  Lucas  Aeroipeca  Ltd  . Birmingham  (Englond) 

THE  UBE  OP  OIQITAL  CONTROL  FOR  COMPLEX  F9WIR 
PLANT  MANAQSMENT 

D.  M.  Qrllflths  and  R.  D.  Powell  In  AQARD  Power  Plant 
Contrule  lot  Aaro-Oaa  Turbina  Eng.  Mnr.  t97B  26  p rale 
IFor  availability  laa  N76-23e7&  16-07) 

Tha  application  of  digital  control  techniques  to  complex 
power  plants  Is  consldatad  by  dasorlbing  tha  general  structura 
of  a digital  contfollat  in  regard  to  system  requl.-amants  A 
dascLlptlon  Is  than  provided  of  an  anglnaarad  controller  Tha 
chiractarlstlos  of  the  unit  are  given  together  with  details  of  Its 
construction,  software,  raliablllty  and  Integrity  targets  From  this 
exparlenca  reasonable  conclusions  can  ba  drawn  wrth  raipaot 
to  Its  area  of  application  and  of  tha  likely  future  for  digital 
teohniquet.  Author 


N7S-23I97  International  Harvester  Co  . Son  Dtago  Calif  Solar 
Dlv 

TEMPERATURE  MEASUREMENT  FOR  ADVANCED  QAS 
TURSINE  CONTROLS 

David  A.  Rohy.  T E Duffy,  and  W A.  Compton  In  AQARD 
Power  Plant  Controls  for  Aero-Gas  Turbina  Eng.  Mar  1976 
27  p refs  (For  availability  see  N76-2367&  15-071 

Modern  gas  turbine  anginas  with  turbine  inlet  temperatures 
higher  than  metal  melting  tamperaturas  muat  have  control  sylioms 
which  provide  subsecond  response  to  changes  In  gas  or  mstsi 
larnperoturai.  High  quality  data  are  required  to  provide  for  the 
moat  officiant  engine  operation  consistent  w,ith  rtnglne  safety 
Recently  developed  inalruments  mcaeure  individual  blode 
temperature,  and  another  nori-immarilon  gas  temperature  seneor. 
not  yat  fully  davalopad,  will  provida  acourata  gat  timpareture 
dais  up  to  1827  C.  Thaea  Inatrumante  era  daacribad  with  praeant 
and  potanllal  usaa  In  control  lystame.  Author 

N76-23BBB  Plia  Univ.  (Italy). 

FLUIDIC  BENBORB  FOR  TURBOJET  ENQINES 

D OInl  and  M Banloohl  In  AQARD  Powar  Plant  Controls  (or 
Asto-Qai  Turbina  Eng  Mar.  1976  26  p reft  (For  availability 
sat  N7E-2367B  16-071 

Fluldici  miy  raplioa  alectronics  m madam  idvancsd  turbojai 
angina  Inatrumantltlon  lichnology  tor  oomprahenslvs  angina 
condition  monitoring  In  highly  unfavourabla  anvlronmania  This 
paper  dlsouttes  some  fluldiu  ttnaois  originally  tested  in  our 
laboratory:  III  new  types  of  rolstlonsl  spaed  stnsori  utlliaing 
■Ir  flows  output  btlng  a prassurs  signal  proportional  to  the  value 
to  ba  msasurad,  sullibla  foi  analog  and  digital  olrouits:  and  121 
gss  atissm  tamparstura  sansors.  using  a tharmomatiic  bulb,  or 
a blmstslllo  spring,  r>r  a capillary  tubs,  or  a turbulant  |at 
Cortaaponding  axparlmanlal  results  sra  summarisad  and  com- 
plataly  fluidic  cltcults  lor  a small  gee  turbine  and  lot  liia  detection 
In  a turbolet  er.gme  ere  described  Author 

N76-23BB8  Platbutg  Lullfehttgeraete  Union  Q.m.b  H.  Nauss 
(Weil  Qatmanyl 

A NEW  LIOHTWEIOHT  FUEL  CONTROL  tVETEM  FOR 
ELECTRICAL  INPUTS 

Helm  Holsam  In  AQARD  Power  Plan'  Controls  lor  Aato-ljas 
Turbine  Eng  Mai  1976  30  p rata  (For  availability  see 

N7B-23B7B  IB-071 

Most  modern  control  conoapls  for  oompisx  aero  gat  turbine 
engines  employ  mole  end  more  electionlc  hsrdweru  lor  the 
function  geneiBlIng  uart  It  wts  theiiloia  nauasssty  tu  define 
the  reriuliementi  toi  • simple  lightweight  (ual  malsrlng  systam. 
basically  consisting  ol  a pumping  divica,  rnanlfolds.  flltors  and 
an  Diactilcilly  conttullud  mtierlng  vtlua  controlled  by  tha  slsctronlc 
box  Such  a system  bus  bean  spacifltd  and  Is  bsing  built  and 
davslupcd  at  piaaani  Thia  (ual  systam  will  ba  used  In  uoii|uncliin 
with  tha  PRAC  olocuonlc  control  Tha  paper  desorlbaa  this  system 
and  hlghllghtc  cntical  design  end  development  arses  Author 

N76-23600  Drrwiy  Fuel  Bystains.  Ltd . Chalienhsm  lErglondl 

I'UMPINO  EYETEM  DEIION  RELATED  TO  FUEL  BYETIM 
BFECIFICATIONE 

A T Milas  In  AQARD  Power  Plent  Controls  lor  Aero-Gas 
Turbina  Eng  Met  1976  32  p IFor  availebility  see  N76'23676 
1D07) 

Design  ol  tha  piiniii  In  ila  cciilaxl.  die  liial  sysleni.  Is 
diicuBsad  Sysiiim  reqiiiismaniB  ate  related  lu  pump  limitations. 
Sc  variid  ots  Ilia  requiiamams  that  tha  pinniis  have  to  ba 
spacifically  designed  lor  tha  systam  Disoussnin  lltsi  cantars  on 
nptimlilrig  low  piassuta  syataina  to  minlnius  heat  ralaclion  to 
tha  fuel  Tha  concapit  ol  net  positive  -.ur-uon  haad  and  vapoi 
liquid  ratio  are  conirastad  in  tha  cnnta>  >1  cavitation  Daacilptlon 
cl  two  phase  How  ragimas  leads  ui  peMiuiilar  locus  on  the 
siiginu  rinvaii  backing  pump  De' ign  philosophy  to  cope  with 
cimtaniinatad  luel  is  tollowad  by  mi  analysis  of  luin  down  hsat 
to  fuel  ptoblema  as  tlisy  ailed  the  high  nrsature  dry  engine 
pump  and  Hie  afloibiirnei  pump  Tha  large  alinrbutrier  turn  down 
How  raliu  lusllllae  ihe  vapor  emu  pump  design  and  Ha  principle 
of  opatstlon  is  outlined  Author 

N7B-23601  Colt  Imtuntrios,  Inc  . Wail  Hartlord.  Conn 

ADVANCED  ENGINE  MOUNTED  FUEL  PUMP  TECHNOL- 
OQV 

John  E Cvipici  In  AGARD  Power  Plent  Controls  for  Aero-Gee 
Turhlnu  E"i|  Mur  1976  33  p (For  ivallsbillty  see  N76'23676 
16-071 

r.isad  upon  Hie  (light  envelope  ol  a typical  high  parform- 
aiico  aircraft,  the  relationship  between  the  efficiency  ol  angina 
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mountfld  futi  pumpn  al  high  fuel  How  turndown  ratioa  and  the 
fual  hvat  link  available  to  tha  angina  and  airframe  la  diicuaaad 
The  affect  of  the  pump  efficloncv  on  the  fuel  heat  link  It  preiented 
in  lerma  of  the  temperature  rise  imparted  to  the  fuel  by  the 
pump  and  fuel  'low  metering  lyitem  The  lourcei  of  loiiea  of 
conventional  fuel  pump  und  metering  iivittmii  which  contribute 
to  the  fuel  temperature  riia  are  identified  and  pump  and  metering 
NyetemH  which  will  reduce  thoie  loiiai  are  diacuaiad  ERarnpiei 
of  pump  typet  which  are  applicable  to  advanced  turbine  enginai 
ere  preeenied  m terms  nf  performenco  poranteteri  end  ayatam 
advantagea  Author 

N7B-2»114||(  Advikoiv  Group  for  Aaroipaco  Raaaatch  and 
Davalopmant,  Parit  (Franca). 

TICHNICAL  IVALUATION  RIPOHT  ON  FLUID  DYNAMICS 
FANIL  SYMPOSIUM  ON  AIRFSAMI/FROFULSION 

E.  C.  Cartar  lAlroraft  Raa.  Aitoo.,  Badford,  Engl.)  May  1S7S 
14  p raft  Symp.  hald  at  Roma,  3-6  Sap.  1974 
(A0ARD-AR-B1)  Avail;  NTIS  HC  13.26 

Toploi  dlaouttad  al  tha  lympoilum  Inoluda:  air  Inlakat  and 
al/fiama  Inlat  Intaraotloni;  noiilai/aftarbodiat  flow  flaw  and 
aliftama  Intarfaranea:  wind  tunnal  tailing  and  ooirtlatlon  with 
flighi  data:  and  Intagritlen  datlgn  and  looountlng  progadura*. 
Main  raeemmandltlont  mada  trai  thara  li  urgint  ntad  lor  high 
qualliy  aftarbodv  prgiiuia  and  fotaa  data:  eontradiotory  trtndi 
of  drag  with  Raynolda  numbar  vtrlatlan  In  windtunnal  and  filghi 
muat  ba  raiolvad:  tha  naad  lor  tmandad  wind  lunnal  Raynoldi 
numbar  capability  la  again  damonatratad,  angina  aimulator 
ladhniquai  raquira  davalopmant  and  valldaticn:  ihaoratWal 
traatmant  of  mining  of  aflarbody  and  |at  flowi  and  of  tharbody 
diaiortlon  aflaoia  mual  ba  axiandad;  thaoratloal  traatmant  of  Intaka 
but!  raqulraa  davalopmant.  Author 

N7S*I01S1||I  Advliory  Group  lor  Aaroipict  Raittroh  and 
Davalopmant,  Ptrli  (Fttnoa) 

FOVYIN  FUNT  CONTROLt  FDR  AIRO  GAS  TURBINE 
INOINSB 

Klaut  Bauttlamd  and  C Datna  MoCarlhy  May  1976  14  p 

raft  Praaamad  at  44lh  Fropulilon  and  Enargallat  Fanul  Maatlng. 
Ualiotal  Hoyljallahottll.  Norway.  9-13  Sap.  1974 
(AGARO-AR-BOI  Avail  NTIS  HCS3  2S 

Tha  atatdy  atata  anti  tranilant  ptrlormtnca  uf  aaro  aat  lurblna 
anglnat  In  a gtnaral  (athlon  It  Itatlad.  Control  ocnoapla  and 
oomputai  tlfflulallon  ttohniquti  ari  ditcuttad  and  control  ayatam 
hardwara  It  pratantad.  Author 

N7B<301lt|  Advitory  Group  (or  Aaroapica  Rttaarch  and 
Davalopmant.  Farit  (Franca) 

AIRCRAFT  NOISE  OENERATION.  EMISSION  AND  REDUC- 
TION 

Jun.  1976  188  p raft  Pratantad  at  Laotura  Sarlat.  Balglum, 
18-17  Jun.  1978  and  Watt  Oarmany,  19-20  Jun  1975  and 
Qratl  Britain,  23-24  Jun  1976;  apontortd  by  AGARD 
IAOARD-lS-771  Avail;  NTIS  HC  $7  00 

Tha  phyaloal  propartlat  of  almraft  nolta  ara  tummttKad. 
with  apaclal  tmphttit  on  |al  nolta  and  Itd-compratior-praptllot- 
rotor  nolta  Topici  diacuitad  Includt  toouitlc  lundamtnlalt.  nolta 
tourca  chartotarlttlca  and  Intaractiona.  atmoapharlc  propagation 
tirfrtma  nolit.  actilo  boom,  duct  llrar.  and  muflltr  theory  Rataarch 
and  ttohnology  tctivltlei  ralittd  to  |al  angina  nolta  and  Tit  control 
ara  ditcuttod.  and  tha  Impact  of  thit  nolta  on  paopla  and 
cammunltlaa  and  aircraft  oparatlonal  prouadurat  (or  nolaa 
mlnlmiiadon  ara  tavlawad  For  individual  tlllaa.  taa  N76-301B7 
Ihrough  N7B  30173. 

N7B-301S7  Toronto  Unlv  lOnttrlol.  Inal  of  Aarotpace 
Studlat. 

JET  AND  AIRFRAME  NOISE 

Horbari  S Nibnar  In  AOARO  Alrprtft  Nnita  Qanaratlon,  Emlaafon 
and  Raductlon  Jun.  1976  17  p raft  (For  avallablllly  aaa 

N76-30ie6  21-07) 

6atlo  notion!  of  aoouatlci  Iwava  aquallori.  plana  and  tpliarloal 
wavat.  lourcat.  dipolai.  quadrupolail  art  dliouatad  along  wUh 
an  iccouril  cl  jal  nolaa  thaury.  from  tha  dilatation  Itlmpla  tourca) 
point  of  vlaw,  and  from  tha  aquivalanf  quadrupola  point  of 
vlaw  Tha  quadrupola  loorcat  ara  ahown  to  diclata  a batic 
dlrachonal  ptitarn  (tall  nolta  and  thaar  nolta)  which  It  powarfully 
modlllad  by  convaotlon  and  rafraollon  aflacit  Tha  ralracllon  by 
main  flow  valoclly  gradlanta  It  llluttratad  by  laboratory  eaparl- 
mania  Jtt  nolaa  tupprattlon  thaory  aaamlnaa  lha  rola  of  bypatt 
ratio,  lha  niaohanltmt  of  multipla  |al  thlaldlny.  and  of  rallaotiva 
thialding  by  a turfaca  or  a gat  Ityir.  Alrframa  nolta.  dittinci 
from  lit  noita  and  other  angina  nolta.  it  irtcad  to  a numbar  of 
tourcat  on  lha  aircraft.  Malhodt  lor  aatlmating  lavalt.  apache, 
and  diractivlly  art  datcribad  Author 


N76-301B8  Toronto  Univ  [Ontario)  Inst  of  Aarospace 
Studiaa 

ATMOSPHERIC  PROPAGATION  AND  SONIC  BOOM 

H S Ribnar  In  AGARD  Airnrnfi  Noiha  Gnnaraiion.  Einisaioii 
and  Raductlon  Jun  1975  1 1 p refs  (For  avuiliibllily  son 

N7b-30166  21  07) 

Tha  attonuation  ot  sound  by  atmosphoric  molacular  effects, 
by  tuibulanca.  and  by  noai  hoiiiontal  propepntion  naar  the  ground 
It  ditciiaiad  along  with  rafraction.  focussing,  and  dofocussing 
affactn.  shadow  conns  and  diffraction  into  sfiadow  zones  Sonic 
boom  IS  introduced  os  a 3D  analog  uf  ilia  2D  V-shapad  wave 
pattain  of  a boat  Various  uspacts  of  sonic  boom  thuory  weic 
devalopad  ovotntion  of  tha  'atandaid'  N-wave  pruiisurfi  v time 
slgnatijia.  npnsiandard  aigntturai  lor  minimum  boom,  ralractiva 
aflacli  laadlng  to  a sonic  boom  'ccrrldoi'  and  tranionio  culoff. 
manauvai  alfacts  laadlng  to  focutsad  'suptibooma'.  and  atmos 
pharic  aflacts  laadlng  lo  splkad'  and  'roundad'  boom  aignatiiiJs 

Authoi 


N7B-30I6B  Soulhamptun  Univ.  (England!  Inst,  pi  Sound 
and  Vibration  Rtaaaich 

FEDFLE,  COMMUNITIES  AND  AIRCRAFT  OPERATIONS 

J B Large  In  AGARD  Aircraft  Noise  Gsnaratlcn.  Eintaalon 
and  Reduction  Jun.  1975  14  p rail  (For  avallablllly  aaa 

N7B-3016e  21-071 

Tha  rtiponsa  ot  people  lo  aircraft  noise,  the  Important  pbaaas 
ol  this  tasaarch.  and  tha  mithodolagy  snd  ths  data  avallibla  lo 
makt  tha  choice  lot  aitabllshing  nolle  crltaria  ara  diicuaaad 
Altortll  noise  control  through  tha  application  ol  nolle  abate- 
man!  oparatlonal  procadurijc  la  disoueiad.  A review  la  given  of 
opiiallon  problama.  paillcularly  taka-off  and  approach  procedural 
davtiopari  lot  noise  oontrol  putpoias.  and  tha  uat  ol  monitoring 
to  control  thaia  procadinas  Computet  pmgrams  and  flight 
ilmulaloii  aid  in  tha  davalopmant  ol  thaaa  (light  procedural, 
and  thair  peas  ara  briatly  tliiciissari  Author 

N7B-10170  Cantar  (or  the  Study  cl  Nolit  in  Scclaty,  Qlaitonbuiy, 
Conn. 

JET  ENGINE  NOISE  AND  ITS  CONTROL 
John  M.  Tylti  In  AGARD  Alroralt  Nolaa  Qsnaiallcn.  Emiaalon 
and  Raductlon  Jun  1975  25  p leli  (For  availability  sea 

N76-30ie6  21-071 

Tha  nplia  ol  tutbo|et  and  tuibolan  anginas  Is  dituribsd  and 
piasanted  In  a form  uiaabla  by  angina  and  altorall  daalgiiara:  ll 
dealt  prlnia.'lly  with  tha  practical  tapacia  ol  eitcralt  powarpltnt 
nolta  Nolta  Irom  tha  wakea  ol  lurbolat  and  turholan  anginas, 
lha  aflaoia  ol  angina  oyula  on  wake  nolaa.  and  the  poisibllltlai 
lor  nolta  raductlon  using  axhtusl  nolaa  lupprtitort  aia  dlsoutaad 
Methoda  lot  aahaunt  nolaa  pradintloii  are  piaaantad.  Fan  and 
comprassot  noma.  Including  a rfascriptlon  of  tha  mschaniama  of 
(an  and  compressor  nous  genarition.  was  invaatigatad  Daalgn 
practices  lu  rninimiza  Ian  snd  cornpissior  ncliu  are  prsiantacJ 
A diacusilon  of  turbine  and  combuation  noma,  and  a summary 
of  Ilia  itata  ol  tha  art  in  lha  tasaarch  and  davelapmant  atsge 
are  Included  Author 

N7B-30171  Wasliand  Heliopptars.  Lid.  Yeovil  (E.nglandl 
ROTORCRAFT  AND  PROFELLER  NOISE 
Marlin  V Lowsen  In  AGARD  AircrafI  Nolaa  CanBrallon.  Einlaolon 
and  Raductlon  Jun  1975  26  p refs  IFur  avallablllly  see 

N7B-30169  21-071 

Tha  fundamantali  of  propallar  and  hallcopter  nolaa  radialion 
phanomana  ara  praaantad.  including  a lavlaw  uf  tha  Implication 
ol  aub|actlva  ittponia  Emphasis  Is  planed  on  tha  underlying 
machatiisms  ol  rotpr  nplia  ganaratiun.  both  (or  dlicitlo  Iraquancy 
and  hiotd  band  nuise  iioinponenli  Implications  for  nolae  cnntrpi 
ara  diacutted.  Author 

N7B-30172  Waailatid  Halicopiera.  Ltd.  Yauvil  lEiiglandl 
DUCT  ACOUSTICS  AND  MUFFLER! 

M V Lowton  In  AGARD  Aircraft  Noita  Qanarallon.  Emiaalon 
and  Reduction  Jun.  IB75  34  p lafa  IFor  availability  aaa 
N7B-30ie6  21-071 

Tha  lunriamantal  laaturaa  of  sound  propagation  In  lined  duoii. 
with  and  without  (low.  aii  ravlawad  Emphasis  It  placed  un 
hatin  physical  prlnclplui.  and  ilmpllfltd  ratults  A sat  ol  charts 
(or  diract  evaluation  of  sound  atlanuation  Is  given  Datsil 
pradicllons  nscasallats  computer  analysis  based  on  ths  basic 
aquations,  togsthar  with  empirical  anginaaitng  Input  on  practical 
duct  impadanca  boundary  uonditlons.  Tfia  daalgn  of  llnors  is 
dlicusisd.  und  the  onginasring  trada-offa  required  in  a practical 
aiigiaft  design  solution  aia  tsviawad  hiially  Authoi 
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N7B-30173  Environniontul  Prt)tuctioii  Aguncy  Arlington.  Va 
OlliCD  ul  Nuis«  Abatiimuni  aniJ  Cunliol 

THE  ROLE  OF  GPA  IN  REOULATINQ  AIRCRAFT/ AIRPORT 
NOISE 

John  C Schattitio  aiul  Hatvey  J Noaick  In  AGARD  Aiictaft 
Nuritj  Giiiieratiot'i.  EtniaHiun  and  Reduclion  Jiin  1R75  13  p 

lufs  IFtit  aviiilahility  sou  N75-30166  21  071 

A principal  lindiiHi  in  Piu  aludy  pi  airc'iilt  and  iiitpnit  nuiaa 
in  cuinplianca  willi  thii  Noiso  Coiilrol  Act  of  1972.  was  dial  a 
coniprchanaiva  luitiunal  [irpgrain  foi  aitciaft/unport  noiau 
ulialninunl  was  inuidiul  to  inaurn  that  tlru  noisu  control  optiniis 
availatilo  tp  tha  aircialt  nianiifitcliiri'is  and  opitratora.  tha  atrpuii 
opuiatora.  tlio  Fiidatal  Govarnniiini.  and  othai  tiohlic  aothpiitiaH 
aia  irnpliiinontod  to  prolact  Ilia  piiPlic  liaiilth  and  waltara  fo 
iiiitiato  •niplpinuntatipn  ot  tins  finding  anil  to  hung  about  naai  teiin 
reductions  in  comnrunlty  iiolae  lavols.  lagulattoni  are  propoaed 
lot  nplaa  alratament  lllght  procadures.  noise  aouice  emlatlona 
laiicrafl  cartificationl.  and  airport  noise  For  the  loiiuei  tuiiii.  a 
study  was  conducted  to  determine  tha  noise  reductione  laqulied 
to  progresslvaly  lower  community  noise  levels  resulting  from 
alrcreft  operations  and  upon  which  la  base  - cooidinated 
long-range  aviation  noise  abatement  and  control  program  The 
status  of  EPA  regulations  and  the  preliminary  results  ot  the 
long-range  ivistlon  noise  rsquirements  study  are  presented. 

Author 

N7B-S1083||f  Advisory  Group  tot  Aarospice  Reseeioh  end 
Development.  Paris  IFrencal 

DIAGNOSTICS  AND  ENGINE  CONDITION  MONITORING 
Allan  E Fuha,  sd..  Richard  Smylh.  id , H.  Dissen.  ed..  Andrew 
Hess,  ed..  Dino  OInl,  ed.,  Richard  Loiirlok,  ed.,  end  W.  R Krupe. 
ed.  Jun.  1076  342  p rela  In  ENGLISH:  pertly  In  FRENCH 
Coni,  held  et  Liege,  4-6  Apr.  1874 
(AQARD-CP-106)  Avell:  NTIS  HC  SS.60 

Verloul  engine  monitoring  teohnlquei  for  elroreft  turbine 
englnet  lie  lummeilied.  Then  methods  ringa  from  boiosoopt 
inspsctlon,  SOAP,  and  radiography  to  idweneed  ooncepte  In  lllght 
dats  antlysli,  dlagnosllai,  and  prognostlos.  Date  iloo  cover 
economics,  stitlatlos,  and  lunation  of  engine  oondltlon  monitoring. 
For  Individual  titles,  ssa  N76-31084  through  N76-31t07. 

N7B-310S4  Nival  Poslgraduati  School,  Monterey.  Celll.  Dept, 
ot  Aeronautics. 

DIAGNOSTICS  AND  ENGINE  CONDITION  MONITONING 

A.  E.  Fuhs  /n  AQARO  Olsgnoatloa  end  Engine  Condition 
Monitoring  Jun.  1976  ISp  rets  (For  aviilablllty  sea  N76-31083 
22-07) 

Olegnostlos  end  eircrtfl  engine  condition  monitoring  by 
computer  ere  esamlntd.  Oete  covar  computer  ooete,  eleottonlo 
rtllablllty,  prediction  at  Impending  engine  meltunalloni,  engine 
control,  end  uthir  mitrumenta  and  date  needod  lor  uomputer 
operation.  E.H.W. 

N76-3108B  Pisa  Univ.  Illalyl. 

PROBLEMS  IN  FAULT  DIAGNOSTICS  AND  PROGNOSTICS 
FOR  ENGINE  CONDITION  MONITORING 

M.  Andrenuool  end  R.  Laoeretll  In  AGARD  Olagnoeiice  end 
Englno  Condition  Morvlturlng  Jun.  1976  10  p rate  IFor  evellabillty 
see  N76-310e3  22-07) 

A ganaral  discussion  ot  ma|nr  problems  concerning  (suit 
delaotlun  and  Isolation  In  ECM  sysiems  Is  pretintad  Tits  ECM 
concspt,  history  and  development  prospectc  are  reviewed,  end 
various  questions  ragaiding  Instrumentation,  ssnsor  requliements 
end  soma  orlticsl  problem  arias  ate  conildeted  A detailed 
dlecusalon  le  prieented  on  tha  concapl  ol  an  ECM  lyetem  diiigned 
to  provide  an  aslanalva  In-flight  dlignostlo  and  prognoetio 
capability.  The  main  ahericterletlci  of  euch  a lyitam  are  inilyied. 
coniidarlng  the  various  aspsots  at  fault  logic,  psrtmstei  asleotlon. 
ditgnostio  and  prognosllo  proesdurts  and  svetem  operation. 
Haidware  requiremente  and  display  techniqueo  ere  tlio  die- 
cussed  Author 

N76-310SB  Suoloti  Natloneli  d'Etudii  et  di  Conitructlon  de 
Motaurs  d'Avletlon.  MoiBty-Ctameyel  IFrancel.  Csntrs  D'eisels 
de  Villa  Rocha 

DIAGNOSIS  OF  THE  FUNCTIONAL  STATE  OF  A MOTOR 
BY  MODILIZATION  [DIAGNOSTIC  DI  L'STAT  DI 
FONCTIONNEMENT  D'UN  MOTEUR  PAR  MODEUSA- 
TION) 

A Berbot  /n  AGARD  Diagnostics  and  Engins  In  FRENCH 

(For  avillablllly  see  N7B-31083  22-071 

A mithamatloil  model  was  used  to  Investigate  engine  damage 
and  Itt  iflects  on  engine  operation  end  performance  Two  types 
of  demags  wart  considsisd:  damage  which  effeuti  performance 


end  that  demiga  which  doee  not  effect  parformanci.  In  the 
one  of  performinoi  effecting  damage,  thetmodytramlo  piramitere 
and  the  deteotlon  and  localiiatlon  of  defecte,  were  dlacueeed. 
For  rron-performance  effecting  damage,  degradation  or  rupture 
of  rotetlrig  pirti  end  metallurgla  digradallon  ot  mechanical 
componenta  were  coneldered  Tranel.  by  E.H  W. 

N7B-310S7  Kerliruhe  UnIv.  (West  Qerminy). 

THEORY  OF  PERIODIC  TURBOMACHINE  NOISE  AND 
DETERMINATION  OF  SLADE  DAMAGE  FROM  NOISE 
SPECTRUM  MEASUREMENTS 

Dieter  Bareohdorff  In  AGARD  Diagnoetice  end  Engine  Condition 
Monitoring  Jun.  1976  4p  refs  IFoi  avalleblllty  lee  N76-310R3 
22-071 

The  mechanical  conditions  of  rotor  blidas  as  deduced  from 
vibration  or  nolle  spootra  miisurementi  are  esamlned.  Noise 
eourcee  and  enelytlcil  modili  utad  to  compute  periodic  noise 
In  tha  time  end  frequency  domain  ere  dlecuited.  It  wit  noted 
that  irregularltlee  miy  be  obitnred  directly  In  the  time  domain 
using  digital  averaging  taclinirtuat.  At  compared  with  tht  Fourier 
amplitude  iptcirum  of  a rntchenicpilv  perfect  rotor  tiege, 
tddltlontl  dlisreia  spectral  lines  to  the  blade  patting  Iraquency 
end  Iti  harmonldi  indioate  mechenloel  dimege.  Moreover,  the 
empliluda  dlitribution  al  thn  etidlllonal  frequinoy  lines  can  lerva 
At  an  Indloetlon  tor  tha  tpeulfic  r - .ure  of  tha  Irregularity. 

Author 

N7S'310BS  Army  Avintlon  Syttamt  Command,  St.  Louie,  Mo. 

AUTOMATIC  INSPECTION,  DIAONOSTIC  AND  PROONOB- 
no  BYSTBM  (AIDAPS)i  AN  AUTOMATIC  MAINTENANCl 
TOOL  FOR  HILICOPI'ENS 

Thomaa  C.  Balioio  In  AGARD  Dlegnotllos  end  Engine  Condition 
Monitoring  Jun.  1876  Bp  refs  (For  avalleblli'.y  see  N76-310e3 
22-07) 

An  overall  effort  to  develop  in  automatic  Inipictlon,  diagnostic 
and  prognoetio  lystim  (AIDAPS)  lor  US  Army  elioraft  li 
luinmerlied.  Major  pertormance  requiremente  of  the  AIDAPS 
lyilem  Inolude  oontlnuouc  monllorlng  of  orltioal  syilemi, 
aulomille  diegnotli  of  milfunotlons,  end  predlollon  ol  earvlca 
life  remaining  In  oertiln  oomponenli.  The  objective  of  this  program 
le  to  develop,  on  islstlng  alroraft  and  inglnii,  AIDAPS  lyitimi 
for  ultlmita  field  epplloetlon  on  future  alroiifl  such  is  utility 
teotioal  traniport  aircraft  syetem  (UTTAS),  heavy  lift  helleopter 
(HLH).  and  edvinoid  ittlok  hallooptar  (AAH).  Author 

N78-310SB  Ftankford  Aitenel.  Fhlli  jtlphie,  Pi.  Fire  Direction 
and  Diagnoitio  Syttemi  Oiv. 

TSeHNICAL  DIAONQSISi  A BVSTIMI  APPROACH 
R.  J.  Biephmen  In  AGARD  Diegnoitloe  end  F.ngine  Condition 
Monitoring  Jun.  1978  18  p IFor  ivellablllty  see  N76-310a3 
22-07) 

The  use  ol  oompular  icohnology.  In  a teat  conflsuritlon,  to 
dlreol  tests,  make  maieuraminta,  analyse  dale,  and  produoa 
epaclfia  output  at  to  tht  tpaolllo  netura  ol  a fault  In  matarlals 
or  oparetlng  syttamt,  it  tstmlntd.  Taolinical  diagnosis  It  dtflntd 
and  diagnostic  tyttsms  dssign  It  dlsousaad.  Author 

N7S-310tO  Grumman  Asroeptot  Corp..  Btthpigt,  N.Y 
INOINE  HEALTH  AND  FAULT  DETECTION  MONITORING: 
ITS  PUNCTION  AND  IMPLEMENTATION  PROCEDURE 
Wllllirn  Brannsr  In  AQARO  DIegnottlot  and  Engina  Condition 
Monitorltig  Jun.  1976  7 p raft  IFor  svalliblllty  sat  N76-310B3 
22-07) 

The  railltllo  lectors  rsletlvs  tu  an  anglne  htalth  ind  fault 
monitoring  lystam  end  Itt  functions  end  Implementation  are 
ditouiiid  ee  a bails  lor  determining  tha  parforminoe  condition 
end  minimum  miintininoi  duties  ol  • high  parformenot  alrcreft 
engina.  An  epproeoh  to  relia  the  ussr’t  oonfldence  level  will  be 
dlsouiied  Opinloni  will  be  voiced  with  rafirinoa  to  whom  thould 
be  Involved  In  anglne  health  and  fault  detection  monitoring  ralativa 
to  conoapt  formulation  and  datlgn.  Author 

N7B-310B1  Rlv-Offlolnt  dl  Vlllar  Peroei  S.pA..  Turin  lltilyl. 

A CONTRIBUTION  TO  THE  AERO  ENGINES  EEARINGS 
CONDITION  MONirORING 

S.  Brlgnona,  G.  Fevi,  end  F.  Qiordiiio  In  AGARD  Diagnoitlot 
and  Engina  Condlllon  Monllorlng  Jun.  1876  20  p raft  (For 
availability  tea  N7B-31083  22-071 

From  a lurvty  of  tha  UNlttlng  taohniquas  uaod  to  deiaot 
rnallunotlons  In  ilroraft  mainshift  bearings.  It  It  concluded  that 
they  art  mslnly  orlanled  toward  Ihe  datectlon  of  the  spilling 
fatlgus  Initiation  it  le  pointed  out  that  high  ipiod,  low  loaded 
bearings  fall  mainly  from  surface  dlitiset  cauiid  by  roller  ikidding 
or  deflolenolii  ol  tha  lubrioitlon  system  end  tha  ooncluilon  le 
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drawn  that  a naw  monitoring  davica  should  ba  davalopad  baiad 
on  (ha  maasura  ol  tha  baaring  Inttrnijl  ipaadi.  This  davica  can 
daiBct  bacrlng  fallurat.  running  conditions  that  might  causa  an 
sarly  fallura.  and  could  also  bs  ussd  for  calculating  tha  baaring 
icoumulatad  Ilia.  Suggastlons  as  to  how  to  maka  tha  proposad 
moasuramsms  ara  givan  nnd  soma  asparlmanlal  data  ara 
prasantad.  Author 

N7B-31093  Eoola  Natlonala  d'inganiaurs  da  Constructions 
Aaronautiquas,  Toulousa  (Franca). 

STUDY  OF  A PREVENTIVE  MAINTENANCE  SYSTEM  AS 
CUSSIPIED  BY  DIAQNOSTIC  AND  PRONOSTIC  BREAK- 
DOWNS. APPLICATION  TO  MARSONNE  2F  MOTORS 
lETUDE  D UN  SYSTEMS  DE  MAINTENANCE  PREVENTIVE 
PERSONNAIISEE  PAR  DIAGNOSTIC  ET  PROONOSTIC  OE 
PANNES.  APPLICATION  AUX  REACTEURS  MAHBORNE 
2P.3) 

Paul  Caapl.  Andra  Rault.  and  Ollvlar  Esmanjaud  In  AQARD 
DIagnoatIca  and  Engine  Condition  Jun.  1S7B  10  p tafa  In 
FRENCH  (For  availability  aaa  N7S-31083  22-071 

Thaoratloal.  atatlatlcal.  and  mathamatloal  modaling  taohniquaa 
wara  comblnad  In  an  attempt  to  davalop  a prtvantiva  maintananca 
ayatam  lor  anginas.  Data  ara  basad  on  tha  state  or  condition  ol 
major  angina  componanta.  Thaaa  oomponanta  wara  asalgnad 
gradaa  ol  parfaot  condition,  small  lallura,  and  total  lallura.  Engina 
braakdowna.  on  a atatlatlcal  baala,  wara  than  usad  to  datarmlna 
which  class  a partlculsr  cornponant  was  asalgnad.  Tha  Mar- 
borns  2P  angina  was  uaad  tor  tha  study.  Tranal.  by  E.H.W. 

N7B-110B3  Tachnlaoha  Univaraltaat,  Brunswick  (Watt  Garmaity). 
Inst,  luar  Uatohlnanalamanta  und  Foardartachnik. 

BOMB  EXPERIENCE  IN  ENaiNE^TROUBLESHOOTINO 
WITH  INFLIGHT-DATA,  RECORDED  IN  THE  F-1040  WITH 
THE  LEADB-SOO 

0.  Dahl  In  AQARD  DIagnoatIca  and  Engina  Condition  Monitoring 
Jun.  1B7B  24  p (For  availability  aaa  N7B-31083  22-07) 

Inflight  angina  data,  recorded  during  tha  flight  test  ol  tha 
airnralt  Intagrattd  data  ayatam  (AIDS)  LEADS-200  In  tha  mllltaiy 
lighter  F-1040  ara  prooaaaad  to  show  (hair  woiih  for  acoldant 
invaatigatlon  and  early  fallura  datsotlon.  Thata  Invattlgatlona  ara 
porlormad  in  olota  connection  with  an  alrfuroa  tact  atatlon. 

Author 

N78-310B4  Rolls-Royca,  Ltd.,  Brlatol  (England).  Engina  Olv. 
THE  RIUTIVE  ROLE  OF  ENGINE  MONITORING  PRO- 
GRAMME DURING  DEVELOPMENT  AND  SERVICE 
PHASES 

A.  E.  Oavlaa  and  H.  L.  Nawman  In  AQARD  Dlagnoatloa  and 
Engina  Condition  Monitoring  Jun.  1B7B  16  p IFor  availability 
aaa  N76-31083  22-071 

Thaaa  data  auggaat  that  daap  analysis  of  angina  bahavlour 
la  antramaly  Important  In  tha  flight  davalopmant  and  oommlaalon- 
Ing  itagaa.  Enamplas  ol  flight  davalopmant  data  acquisition 
programa  ara  given.  Thaaa  Include  trend  analysis  lor  Olympus  693 
anginas  In  Concorde  davalopmcnt  aircraft,  flight  strain  gauging 
ol  blading,  and  an  inti  sating  approach  to  a diagnostic  system 
using  an  alrborna  oumputar  Author 

N7B-310B6  National  Raaaarch  Council  of  Canada.  Ottawa 
(Ontario). 

IN-FLIGHT  THRUST  MEASUREMENT!  A FUNDAMENTAL 
ELEMENT  IN  ENGINE  CONDITION  MONITORING 

M.  S.  Chappell  and  J A.  Qravalla  (Computing  Davloaa  Co..  Ottawa) 
In  AQARD  DIagnoatIca  and  Engine  Condition  Monitoring  Jun. 
1976  16  p rata  IFur  availability  sea  N7e-3 1083  22-071 
Tha  davalopmant  ol  an  In-flight  gross  thrust  measuring 
ayatam.  as  appllad  to  an  afterburning  turbojat  angina  with  a 
lully-modulating  varlabla-araa  noiila  la  dasorlbad.  Tha  aarothsr- 
modynamlo  approach  la  described  aa  background  to  the  aaparlmun- 
tal  rasulta  from  both  ground  level  taat  bad  and  flight  trial  using 
a CF'BD  alioralt  ai  a teat  vahlcla.  Author 

N7B-31096  Ohio  State  Unlv  . Columbus. 

VISRATION  DIAGNOSTICS  IN  HELICOPTER  POWER 
TRAINS 

D R Houiar.  M J.  Droa)ack.  and  Q.  W.  Hogg  (Army  Air  Mobility 
R and  D Lab.  Ft.  Euatla.  Vo.)  In  AQARD  DIagnoatIca  and 
Englnu  Condition  Monitoring  Jun.  1978  24  p refs  IFor  ■valltblllty 
aaa  N76.3tOB3  22-07) 

Tha  atata-of-tha-art  ol  vibration  dlagnoatloa  la  reviewed  lor 
gaatg  and  l-aaringa  and  tha  potential  applloatlon  of  thaaa 
taohniquaa  to  halicoptar  uaaga  Related  Army  hellooptar  dlagnua- 
tlca  raaaarch  la  alao  Includad  Tha  uaaga  ol  diagnoatio  tachniquaa 
with  gaara  and  baaiinga  In  halicoptar  powar  trains  la  siinllat  to 


that  which  may  bs  ancountarad  on  gaa  turbine  anginas.  A number 
ol  snalyaia  procadursa  lor  diagnostic  purpoaai  wara  propoaad, 
and  aomt  wars  tatted.  Tha  mash  loroai  will  product  nonainuaoldil 
vibrations  which  appear  In  tha  Itaquanca  domain  aa  a proliferation 
ol  harmonica  and  aida-banda  ol  the  gear  mashing  fraouancy. 

Author 


N7B'31097  Aeronautical  Syatama  DIv..  Wright- Pattaraon  AFB, 
Ohio. 

AN  ADVANCED  DIAGNOSTIC  ENGINE  MONITORING 
SYSTEM  APPROACH 

W R Krupa  and  K R Hamilton  In  AQARD  DIagnoatIca  and 
Engina  Condition  Monitoring  Jun.  1976  1 1 p rale  {For  availability 
aaa  N75-31083  22-071 

Tha  Advuncii'l  Dlagnoatic  Engina  Monitoring  Syatam  lADEMSI 
la  daaignad  to  monitor  all  ol  tha  algnllioant  angina  paramatara 
In  lllght,  and  by  the  use  ol  onboard  digital  oomputatlonal 
lachniquti,  compata  tha  maaiurad  angina  oonditlon  igalnit 
normal  ikpaotad  daalgn  parlormanca  and  alto  against  taat  data 
related  to  component  parlormanca  lor  a particular  powar  tatting. 
Whan  angina  parlormanca  degradation  It  dataotad.  tha  compu- 
ter automatically  Intarrogataa  othar  engine  parimetari  to  indantlly 
and  laolata  tha  angina  oomponant(i)  that  ira  ouitida  normal 
oparatlrig  llmiti.  Out  ol  tolaranoa  ratdingi  are  Idantlllad,  and 
tha  oraw  It  alartad  to  tha  paramatarlal  and  aamponant(i)  that 
art  oulilda  normal  operating  llmita.  Maanwhile,  the  computer 
automatically  raoordt  angina  paramatara  for  poat-lllght  intlyali 
and  long-term  trending.  Raoordlng,  In  thia  aanaa.  It  by  akaaptlon 
In  order  to  mlnimlia  tha  amount  of  poit-llight  analyali.  Tha 
aapaotad  payoM.  whan  an  ADEM8  type  ayatam  It  anglntarad 
and  appllad  to  military  alrorall.  It  a iliibla  reduction  ol  overall 
malntantnoa  and  oparatlontl  coati.  Improved  utllliailon  of 
in-tarvloa  anginas  and  tpira  puts,  and  an  in-lllght  capability  to 
aiitomatlctlly  laolata  and  ttaaat  tha  Impact  ol  angina  oomponant 
dagradatlon.  Author 

N7B-S109S  Rollt-Rovoa,  Ltd.,  Darby  (Englind).  Engine  Oiv. 

ENGINE  DATA  RECORDING  ON  A PHANTOM  AIRCHAFTi 
RE9ULTI  OBTAINED  TO  DATE 

P.  A.  Mucklow  In  AQARD  Olagnoitloa  and  Engina  Condition 
Monitoring  Jun.  1B7B  7 p IFor  tyallablllty  tat  N7B-310B3 
22-071 

A rtcordlng  ayatam  was  Initalltd  In  ona  Phantom  ilroraft 
axpratily  lor  raoordlng  Spay  angina  data.  Thli  providta  lor 
conilnupua  raoordlng  In  digital  lorm  Ol  algntli  from  21  paramatara 
at  a rata  of  1 or  2 aimplaa/iaoond.  SIgnlllotnt  ratulit  wara 
obtiinad  Irom  this  limited  akarolta.  Author 


N7B-31099  Dornlar- Syatam  Q.m.b.H.,  Fritdriohihafan  (West 
Qaimany). 

EXPERIENOI  WITH  F-104Q  PDRS  IVALUATION  WITH 
RESPECT  TO  ENOINI  DIAGNOSTICS 
Btrnd  Muallir  and  Friedrich  Bon  In  AQARD  Dlagnoatloa  and 
Engina  Condition  Monitoring  Jun.  1975  lip  IFor  availability 
lull  N7B-310B3  22-07) 

A Fllgfit  Data  Raooiding  Syatam  IFDRS)  la  bilng  introducad 
In  a Qtrman  F.1040  llghtar  bombr”  wing  In  ordir  to  aiiabllih 
FDRS  taohnology  and  coat  alfacllvaniai  ol  an  oparational  lyiiam 
II  la  ol  particular  Intaraal  to  datarmlna  tha  poiilbllltlai  and  banalits 
ol  a mom  automatic  dabrlallrig  altar  each  night  in  order  to 
tallria  and  verity  ptasani  poat  IllghI  ohaok  and  pilot  dabrialing 
taohniquaa.  For  thli  purpoaa  tha  convtntlonal  verbal  pilot 
dabrialing  lor  mainianance  la  baokad  up  by  an  automatic  FDRS 
dlapnoala  avaluatad  by  a ground  computor  within  about  1 0 mlnutae 
time  altar  landing  Author 

N7B-31100  North  Carolina  State  Unlv..  Raleigh.  Dept,  ol 
Maohanloal  and  Aaroipaoe  Engineering. 

TURBOJET  ENGINE  GAB  PATH  ANALYSIS:  A RIVIIW 
Fradarlok  0.  Smeltna  In  AQARD  Di.ignoallci  and  Engina 
Condition  Monitoring  Jun.  1870  13  p IFqr  ivallablllty  aaa 

N76-3I0B3  22-071 

Mathudi  lor  datarmlnlng  lha  tharmodynamlo  health  of  • 
lutbolal  angina  and  of  Hi  nnajor  componinla  are  survayad  In  a 
crllloal  laihlon  Irom  tha  point  of  view  ul  thair  thaoratloal  potentlil. 
Tha  quanlltativa  allaota  ol  poor  haalth  on  angina  parlormanca 
ara  daltllad  along  with  the  Inlarar.usi  which  can  be  drawn  aa 
to  the  raaaon  lor  tha  poor  haaltli.  Inilrumantatlon  raqulramenta 
ol  tha  varloua  taohnlquai  era  diaouiiad.  Tha  poiltlon  of  gaa 
path  analyali  In  an  ovarill  program  ol  fallura  pridlotlon  la  also 
traatad.  Author 
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07  AIRCRAFT  PROPUL8ION  AND  POWER 


N7S-31101  Ciritton  Univ..  Oltiwi  (Oniarlol 

AN  ENQINE  ANALVHR  PROORAM  FOR  HELICOPTER 

TURBOtHAFT  POWERPLANTB 

L J.  Stipln  tLalgh  Initrumantt  LTD..  Ontstlo)  and  H I.  H 
SHraVanaMuttoo  In  AGARD  Oluunoalica  and  Enplna  Condition 
Monitoring  .Jun.  I97S  9 p leli  (For  availability  aaa  N7B-310B3 
22  071 

A almpla  thiimodynamic  analyala  tachniqua  was  daactlbad. 

It  was  davalopad  to  senia  tha  boalth  of  a hellooptar  powar 
plant  with  a high  dagisa  ol  accuracy  and  acnaltlvlty  Tha  main 
dtaign  objsctlva  was  to  davalop  a mathod  of  onalvala  which 
raqulraa  minimum  computational  power  and  yat  will  produce 
thoia  cycle  paramatan  which  are  prime  Indicators  of  angina 
oondlllon.  Tha  tlngla-spool  gas  ganarator.  free  powar  turbine 
turbnshaft  was  lalaotad  for  oonildaratlon  due  to  ita  simoal 
universal  application  on  prasenl  and  forthcoming  hallcoptar 
variants  ol  Intaraat.  Author 

N7B'31102  Ministry  ol  Dafanoa,  London  (England). 

A MtLITARV  OPERATOR'I  VIEW  OF  AERO  ENOINE  LOW 
CYCLE  FATIOUB  MONITORING 

P.  W.  Swindlahurst  In  AQARO  DIagnnsiloa  and  Engine  Cundltlon 
Monitoring  Jun.  187B  4 p (For  availability  aaa  N7B-310B3 

22-071 

Low  oyola  fatigue  monitoring  la  aat  In  tha  more  ganaral 
oontast  ol  angina  condition  monitoring,  and  tha  bas'.o  maohanlama 
ol  low  cyclic  fatigue  and  Ita  Inlluanca  on  critical  component 
lifting  are  conaldarad.  A caaa  la  argued  lor  a limited  sampling 
program  to  aaaaaa  tha  lifting  problam  in  a particular  operation. 
Methods  ol  cyclic  fatigua  monitoring  ara  dlecuaasd,  and  a caaa 
la  made  for  the  davaiopmant  of  a low  oycis  fatigua  countar. 

Author 

N7B-31103  Hamilton  Standard  DIv..  Unltad  Aircraft  Cotp., 
Windsor  Looks.  Conn. 

PARAMETER  BELEOTION  FOR  MULTIPLE  FAULT  DIAO- 
NOSTICB  OF  GAB  TURBINE  BNOINEB 

Louis  A.  Urban  In  AQARO  Dlagnostloa  and  Englna  Condition 
Mohlturlng  Jun.  1975  14  p tala  (For  availability  aaa  N7B-31DB3 
22-07) 

Fundamantala  of  turbine  angina  multipla  fault  dlagnoala  ara 
Introduced,  and  its  ralatlonahip  to  angina  pararnatar  atlaotlon 
and  maaaursmant  raqulramanta  la  prasantad.  Tha  Inlluanca  of 
tha  typa  (tharmodynamlc  cycla)  of  tha  angina  to  ba  dlagnoaad. 
and  tha  nature  of  Ita  axpactad  problams,  on  tha  laquirad 
paramatara  and  tha  altandant  maaauramant  rapaatablllty 
raqulramanta  ara  dlsciiaaad.  Author 

N7t-31104  KLM  Royal  Dutch  Alrllnaa,  Amatardarn  (Natharlanda). 
KBBU  AIDB  ENGINE  ANALYBIS 

H.  Varmaulan  In  AQAHD  Dlagnostloa  and  Englna  Condition 
Monitoring  Jun.  1976  27  p (For  svsHahlllty  aaa  N7B-31083 
22-071 

Baaad  on  KLM'a  artparlance  with  a lirst  ganaratlon  digital 
AIDS  the  primary  raqulramanta  for  an  AIDS  for  wldabody  alioralt 
includad'  Ilia  high  degree  of  accuracy  and  rapeaiablllly.  (2)  a 
high  ayalam  MTBF,  and  13)  Integration  with  the  AHINC  673 
digital  flight  dale  rauordar  ayatama.  A.a  Ihe  KSSU  aystsm  concept 
was  davalopad  to  meat  not  only  ECM  but  alao  flight  oparational. 
flight  taclinloal  ana  olhar  raquirsmonta.  It  Is  tvidant  that  a pure 
trida-aff  for  ECM  only  bacomaa  difficult  Author 

N7B-3110B  National  Aarospacv  Lab..  Amatardarn  (Natharlanda). 
ENGINE  CONDITION  PROBLEMS  IN  SUPtREONIC 
FLIGHT 

J.  P.  K.  Vlaghart  In  AQARD  Olignoatlca  and  Englna  Condition 
Monitoring  Jun.  1978  8 p ral  (For  avillabldty  aaa  N7B-310B3 
22-07) 

A par(r>rmanoa  dlsorapanoy  ol  Royal  Naihatlanda  Air  Force 
llghtari  could  ba  traced  to  a maai  flow  dallclanoy  at  low  ccrraotad 
RPM  Englna  maal  Mow  Improved  algnlfloantly  whan  raplaolng 
the  Ural  ataga  compraator  rotor  blades.  Probable  causa  of  tha 
dallclanoy  waa  Hr  loll  datarloratlon  whan  applying  an  antlootro- 
alcn  traatmant  to  the  blades  Author 

N7B-3110B  British  Airways.  Mlddlssaa  (England) 

ENGINE  HEALTH  MONITORING  IN  A CIVIL  AIRLINE 
P.  Waller  and  E.  H.  White  In  AQARD  Olagnoatics  and  Englna 
Condition  Monltnrlng  Jun.  197B  14  p rail  IFor  availability 

tea  N76-310e3  22-071 

The  oparational  elfacta  of  prematuraly  lallad  anglnaa  era 
ravlewad  with  estlmalad  aconomlo  alfaota.  Tha  aillmatad  raturn 
from  an  angina  health  monitoring  ayitam  ic  cunaldarad  In 
ralatlonahip  to  the  cost  ol  Implamanting  and  running  >1,  and  It 


la  ahown  that  a poaltlve  financial  ralurn  li  only  llkaly  If  tha 
baalo  data  acquialllon  and  analyali  aquipmanta  ara  readily  available 
lor  other  purposai.  The  theoretical  and  auparlenoad  banallta  are 
compared,  end  tha  llmltellona  impotad  by  opariting  such  a syatam 
In  a compatitiva  commercial  anvirohmant  era  dlscusitd.  including 
tha  alfacto  of  stringent  control  oyer  financial  and  paraonnal 
raaourcai.  The  raaults  achlsvsd  to  far  are  critically  saamlnad  In 
terms  of  tha  equipment  design  apacKIcatlons  and  actual 
parfprmanca.  and  alio  tha  mathomatlosi  procssaaa  amployad  In 
reducing  tha  data.  Soma  of  the  daficlanclaa  In  thsaa  procsstai 
are  diacuatad.  with  propoisla  for  thair  Improvsmant.  Tha 
charsctarlatlcs  ul  tha  RB211  anginas  lor  BAED'a  next  aircraft, 
the  TrIStar  as  relevant  to  angina  health  monitoring,  are  sxaminad 
In  ralatlonahip  to  tha  racordihg  aystam  to  be  fitted,  which  Includes 
a small  but  powerful  computer  with  an  Inpui/outpuf  davica  for 
communicating  with  tha  flight  craw.  Author 

N7B-31107  Pacific  Airmotiva  Corp  , Burbank.  Calif  Industrial 
and  Marina  Englna  Div. 

AN  INTIGRATED  RBUABILITV  PROGRAM  UTILIZED  FOR 
AIRCRAFT  INDUSTRIAL  AND  MARINE  GAB  TURBINE! 
R.  £.  Wslllar  In  AQARD  DIagnoatlos  and  Engine  Condition 
Monitoring  Jun.  1B7B  6 p rsfa  IFor  ayalliblllty  tea  N7B'31083 
22-07) 

Doth  tha  airline  and  Induitrlal  gas  turbine  oparatora  hava 
tha  rsquirsmani  lor  a comprahtnalva  maintananoa  and  rallablllty 
program  which  has  tha  (laxiblllty  of  accepting  changat  In  eonoapt 
as  new  technology  li  davalopad.  It  was  tatabllahad  and  proven 
thal  on-eonditlon  and  monitored  rrialntananoa  typa  piograma  have 
not  laopatdiiad  or  compromlaad  aafaty  or  rallablllly  Author 

N7S'2B1BBiy  Advisnry  Utnui)  fur  Aiirohiuiun  HiiHiiuruh  urid 
Duviiluiimont.  PotiH  IFruntiil 

UNSTEADY  PHENOMENA  IN  TUHUOMACHINERV 

Apt  1976  B65  i>  rets  Ftssuiiltd  ul  Ihii  ABth  Moiiiiiiq  ol  thu 
AGARD  Ptoiiiilsiuh  and  EnoiHiilicIi  Piinol.  Moi'lutiiy.  C/jlil . 
22  211  Sup  1976 

(AC1AI1DCP  1771  Avail  NTIi  MCS13BO 

Tuibonuichinnry  iinstuudy  uiuudytuinius  urii  lovinwiid  with 
iimphiisis  on  llnw  distuttioit  ohiiiioiPHiiu  insidu  subsonic,  baimonii; 
iinti  HUDiirsnnii:  uxiiil  how  uoiiipriuisnr  sliiqiis  For  iiitlividiuil  litius. 
■mo  N7I)  SB170  thiouilh  N79.26203 

N7fl-2B170  Piiill  ond  Wlmnuy  Airciull.  Iliist  Hudlcml.  Conn 

THE  PRACTICAL  IMPORTANCE  OP  UNSTEADY  PLOW 

A A MikuUi|i;/»k  III  AUAHO  Uiisliiudy  PliKiuminnu  m 
liitbomuuhiimiy  Api  1 976  1 2 p lols  iFur  uviplubiliiy  sun 

N76  26)69  16  071 

Thu  iniputtanou  ol  unslaudy  llowi.  is  o«uitiiniid  iii  nilulion 
to  Iho  puilurmuniro  ol  tiidioiniicliiims  ii|)iiiulio(|  in  uiiiluini  anil 
Ml  ilisloiUid  iiiliit  flow  in  lolatioii  to  Ihu  iiiiiiidyniinm:  Matiililv. 
ioiioi.-liiiitic-  utiibilily  llliitlml  and  ui  lul.ition  to  iioimi  uiiiiuiution 
Atluniion  is  loi'.iisiid  pnnmnly  on  Hows  m whioli  llni  tuiiu  sculu 
foi  lliii  tiiinspoit  ul  puitiulus  IS  coinpiiiiiblu  lii  tliu  tiiiiti  snilu  of 
lociil  IliicUiiiiions  Hint  wliuiii  Ihu  aiiiphtiiduii  ol  Ihu  iiiistaudv 
IMirluitiiitioiiH  mu  liiiitu  An  ,'iltiiiii)it  is  niudu  In  niuiitifv  Ihu  dirut'lion 
Ilf  rul-HU  iiiMhiioli  lowiiidh  impiov  np  Ihii  uiiflnn.iiinilnu)  ol  ii-luvant 
iiiistimdy  hows  III  lutlK.intitiliiiiii!.  Authoi 

N78'2B171  Rolls  Hoyuo  Ltd.  Diiiby  lEnillundl  tniiiiui  Oiv 
INFLUENCE  OF  UNSTEADY  FLOW  PHENOMENA  ON  THE 
DU8ION  AND  OPERATION  OF  AERO  ENGINES 

It  Miiiliiinnqtoii  mill  H It  (Mniiti  In  AGARD  Uiisloudy 
Rhuiioiiitiiui  III  Tiiilioniiitdiiniiiy  Api  19/(1  16  p ii-ls  (Fni 

nvuilHliilily  Him  N70  YBirin  iu  o/i 

Unstuudy  phunomunii  inn  iixiiiiwnurj  ni  -miiiii  dutinl  with  a 
viuw  to  both  uiidiirsliiiidinp  mid  iniptovinp  tliii  opmiition  of 
tiirtioiiisidiinus  in  iiuio  (inuiiiijs  and  iinproviiM)  dusipn  procodiiius 
try  tmiiiu  moiu  uxplicit  concuiinny  hiimio  of  tlin  liniu  diiiimidunt 
(low  plmilOllllllKI  [hilt  l-XISt  dill  (lllluwinq  [jossiljllllnis  UK! 
illsuuHHUd  Ml  inlpluvi'iu  dm  dlimqii  point  ndlciuni.v  of  ii 
compiiissoi  lliioiiuh  nil  iiiulmsiundnui  ul  intunial  iinslmiily  flow 
of(fii;t-i.  lind  l2l  HnliiuliOM  ol  lunipii-HSin  I'liMliuuilltiiin-i  with 
iiiiiiiimtin  Stull  iiistiuniio  to  nun  .ixisyiiiinutm:  .ind  unsinudy  iiitiikii 
How  Aiilhui 

N7B.2B172  bo('.i[ilu  Nlllioilllln  ll'Elnilns  lit  ilii  Cnnstiurtioll  (In 
Motlliirs  (rAvilltiun  Moiiniy  Ciiiiiiilyiil  d-nincn) 

THE  IMPACT  OF  UNSTEADY  PHENOMENA  ON  TURBINE 
ENGINE  DESIGN  AND  DEVELOPMENT 

J F Cliuviiliin  In  AGARD  tJiiHtiiiidy  Pliiinoniuna  in  Tin 
lioiiimdiiniiry  A|ii  1976  19  p iiifs  In  FFttNCH  mid  f.N(5l-ISH 
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Compressor  aurodynarnics  aro  ruviewed  (or  their  unbtearty 
phtnomnns  in  order  lu  predict  pioblyms  uiul  to  introduce  than 
solutions  at  the  project  design  stayu  Ur^ateady  phenomena  in 
airfoil  cascades  constitute  BerooluBtioity.  forced  vibration,  rotating 
stall;  and  aaiodynurnic  noisa  Deauribed  itt  the  overall  ruaponst} 
of  a compressor,  or  of  one  compressor  etape.  to  the  effects  of 
aircraft  induced  conditions  of  stuudy  distortion,  overall  fluctuation 
of  the  airflow,  and  unsteady  distortion  Author 

N76‘26173*  Pennsylvania  Statu  Univ  Univernity  Park 

THE  NATURE  OF  PLOW  DISTORTIONS  CAUSED  BY  ROTOR 
BLADE  WAKES 

B Lokshrn inarayano  In  AGAHO  Ur^stoariy  Phei\oni«na  »n 
T'jrboinochinory  Apr  1976  14  v lefs  IPo»  availabilitv  see 

N76-2&169  16  07) 

{Grant  NsQ  3012) 

Tha  (litttortiori  caused  by  wakea  of  rotor  blades  is  one  of 
the  least  understood  phenomena  in  turhomochinerv  An  attempt 
IS  made  to  predict  the  decay  characteristics  of  tha  defect  in 
axial  ami  tanuantial  vtlocily  componunts.  and  tha  decay  of  the 
mSKlmiihi  radial  velocity  inside  the  rotor  wake  using  the 
momentum  integral  analysm  The  predictions  agree  wall  with 
the  experimental  date  taken  at  the  extt  of  an  axial  (low  fan 
operating  at  lero  incidence  The  measurements  era  earned  out 
with  a three  senior  hot  wire  probe  Tha  waka  width  Is  found  to 
grow  linearly  with  distHiioe  downsiiaam  and  the  defect  in 
tangential  volocity  inside  the  rotor  wake  docays  fastest  of  the 
three  components  An  empirical  expression  is  hIso  provided  (or 
tha  axial  velocity  profile  of  a rutoi  wake  Author 

N76*2B174*  Measichusutts  Inst  of  Tech,  Cambridge  Qss 
Turbine  Lab 

EXIT  FLOW  FROM  A TRANSONIC  COMPRESSOR  ROTOR 

William  T Thompkini.  Jr  and  Jack  L Ketrobrock  tn  AQARD 
Unslasdy  Phenomena  in  TurboniHchmary  Apr  1976  23  p 

refs  (For  availability  lep  N7e-26ies  16  071 
(Grant  NQR-22  0a9-a83) 

The  three  dimeniional  unsteady  flow  field  behind  a Itantonic 
comprciior  (otor  with  a cj«ftiun  pruisura  ratio  of  I 6 at  a lip 
Mioh  miitibai  ot  I 2 hat  baaii  laaulvad  on  tha  blado  patting 
tinta  tcalt  Quantitiat  tiatarmload  warn  total  and  ttatic  prattiirat. 
I•npanlul  flow  angla,  aiul  ladnl  (low  angle  The  tptlial  and 
lampoial  letolutlnn  leliiaved  wai  tuKioianI  la  daliimlne  velocity 
cornponenti  Iniido  Individual  blade  wahai  and  in  the  suiiound- 
ihg  (low  From  theta  meaturements  die  flow  Htructura  it  detoribed 
at  ttifioiit  immadiataly  (lahlnd  the  roloi  and  one  cboid  down- 
theam  Soma  dominahl  laaliiitt  of  lha  (low  |u*l  bahind  the 
tolar  ate  large  radial  yaiucity  compunentu,  laiga  slattc  piettura 
(luelualioni  neat  the  blade  waket.  and  delinile  untlaadineta  lin 
totor  cooidinalat]  at  tha  wakat  The  wake  behavior  one  cttoid 
downitream  la  datenbed  in  terms  ot  the  affect  ol  the  itroitg 
mian  twirl  on  the  bthavior  ot  theai  dittuibincei  In  lha  outai 
poitlon  ot  tha  annulut.  whara  iha  mean  flow  atiproaimatat  a 
•olid  liody  fotalion.  a atrong,  pertitiuni  oacillatory  (low  n found 
with  16  periods  m lha  circumlerence  aa  roughly  predicted  by 
theory  In  the  inner  putiion  of  the  annulnt  the  drttuibences 
itimwit  axiatly  Author 

N76-2B170  OtIIca  National  d'Ehidet  et  da  Rechaichoi. 
Aarotpitlalet.  Parla  (Frenct). 

UNBTBADV  BHINOMINA  IN  TU R BOM ACH I NES.  AS 
RIVIALID  BY  VISUALIZATIONB  AND  MEASUREMENTS 

Jean  FnbrI  and  Jacqiiaa  Paulon  t/i  AGARD  Unateady  Rhonomana 
In  TuibomiGhlnety  Apr  1876  22  p reft  In  ENGLISH  and 
FRENCH  (For  ■villabllllv  tte  N7e  2Sie8  16-071 

Thaotallcal  and  axperlmenlal  tturllei  art  repotted  of  the 
Initabllltitt  obaervad  in  axial  trantonlc  compiaaaori  functioning 
at  rotating  apaada  hlghar  than  nominal  Tha  tana  datenbed. 
and  analyiad  by  mama  at  t quail  ont  dlmtnalontl  thaoty,  htva 
bean  parfotmtd  on  lixad  and  mobile  caacadae.  Author 

N7S-2S17S  Office  National  d'Ehidet  el  de  Rochercheit 
Aaroapatlalaa.  Farit  IFraiictl. 

IXRLORATORV  RESEARCH  ON  THE  AEROELABTICtTY  OF 
TURBINE  BUkDBE  AND  OUlOB  WAVEI 
Hanri  Loiaaau,  Qartrd  Lapolnl.  and  Brlgltta  Maquennthan  /ii 
AQARD  Unttaady  Phanumana  in  Turbomachinary  Apr  1976 
8 p rtfa  In  ENGLISH  and  FRENCH  (For  uvallabllity  tee 
N76-2B169  16-071 

Flutter  conAguratloni  hiva  bean  analyiaii  In  a teat  compieteoi 
ih  ordnr  to  delina  Initial  condltlona  of  llutitr  and  malar  design 
paramutoia.  Thali  detailed  daleimlnatlon  li  not  poeelble  unlaee 
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a itraighi  caicada  wind  tunnel  it  used  A rig  hei  been  davel 
oped,  baaed  on  linear  theory,  in  order  lo  aaiihllah  ii  wind  runnel 
where  all  typet  ot  llutter  obtervad  in  compiastort  con  tie 
inveitigaied  in  subsonic,  tiansonic  and  superaonic  (low  conili- 
tlont.  Authni 

N76-26177*  Hamilton  Standaid.  Windtoi  Locks.  Conn 
APPLICATION  OF  ROTOR  MOUNTED  PREB8UHB  TRANS 
0UCER8  TO  ANALYBIB  OF  INLET  TURBULENCE 
Donald  B Hanson  /n  AGARD  Unsteady  Phenoinanii  in 
Turbomichinery  Apr  1976  IB  p rats  IFor  eyailabiliiy  siiu 
N76-26ieB  1607) 

(Conhset  NASM2S06I 

Mlniitura  pieeiura  transducers  instnlled  near  the  leading  edge 
ot  a fan  blade  were  used  lo  diagnose  the  non-unituim  (luw 
antarlng  a aubionic  tip  ipaad  turbofan  on  s atatic  tatt  stand 
Tha  prataura  raaponta  ol  tha  blade  to  the  Inlet  (low  vaiiulions 
wii  plotted  In  a form  which  ihowa  the  ipaca-time  hiiiary  ol 
dlitutbanoea  ingested  by  the  lotor.  Alao,  piriodloally  tantpled 
data  valuaa  ware  auto-  and  croii-conelatad  aa  II  they  had  been 
loquliad  Irom  (luad  hot  wire  anemomatara  ol  1 60  equally  spaced 
angles  iiound  the  inlet  With  a clean  Inlet  and  low  wind,  avldance 
ol  long,  nerrow  tuibulance  addlea  wet  aaiily  found  both  in  the 
boundary  layer  ot  the  (an  duct  and  oulalda  Ida  boundary  layer 
Tha  roll  ol  the  boundary  layti  wit  to  tallow  end  tmplily 
dlituibincea  In  the  outer  How.  Then  eddlai  Irtquently  moved 
iiound  tha  Inlet  with  a corkicrew  motion  at  they  passed 
through  Aulliut 

N7B-2B17E  Tichniiche  Hoohechule,  Aachen  (Wiat  Oetmanyl 
Inst  luer  Strahlantrlaba  und  Turboirbeltemaichlnen 

REBULTE  OF  MEAtUREMENTE  OF  THE  UNETEADY  FLOW 
IN  AXIAL  EUBBONIC  AND  BUPERBONIC  COMPRESSOR 
ETAOil 

H.  E.  Gallua  /n  AGARO  Unitaady  Pharomana  In  Turbomachinary 
Apr.  IB7B  IB  p rata  IFor  ayallibllHv  tea  N7B-2IJt69  16-071 

A mtaeurtmani  program  la  rapotlad  lot  unttaady  How  In  a 
ont  itagt  axial  Now  compraiior  with  lubaonlc  How.  and  anulhar 
nne  with  luparionlc  How.  Manuring  taohniquat  and  rotiiltt  ol 
flrat  metiuramanta  art  praiented.  Author 

N7B>9B179  Deutache  Fpriohungi-  und  Varauchienitilt  luar 
Lull-  und  Raumtihil,  Cologne  IWeii  Germany).  Init.  fuar 
Luttitrihlantrlabe 

ANALYBIB  OP  UNSTEADY  PLOW  IN  A TRANBONIC 
COMPRIBBOR  BY  MIANB  OP  HIOH-REBPONEE  PREB- 
•URE  MEASURINA  TECHNIQUES 

H.  B.  Weyar  and  H.  0.  Hungtnberg  /n  AQARD  Unstearly 
Phtrtomtne  In  Turbomachinary  Apr,  1976  IB  p rata  IFor 
availability  aat  N7e-2BieB  16-07) 

Exptrlmanlal  Invaitlgetlona  on  tha  flucluiting  How  Inilda  a 
Utnaonlo  exlal  How  compreaior  were  ttudltd  by  applying  modtrn 
prtiaurt  meaiurlng  leuhnlquei,  ea  tbera  era  prailure  traniducara 
ol  high  natural  Iretiuency  ontl  aceutetely  reading  methods  lor 
iletemiining  Hie  cniinnpnndlng  time  avertged  valuat  Thtisn 
lachniques  weia  used  (or  the  assminetloii  of  lha  lliichialing  wall 
prtteuies  at  tha  rotor  blade  dp  and  ot  the  unsieady  lulel  piastiirnii 
lull  downstream  ol  the  roloi.  Bume  rsiults  ul  thets  inveiiigulioinr 
dsmonstrats  the  outsilhhliss  loffeind  by  ihodern  innaauinig 
lechniuuts  to  analyre  the  unstoody  How  in  tiDiisonic  uoinprvHUjis 
Tha  How  phenomeni  ol  tha  blede  lip  sections,  r.s  well  ns  Ihn 
inilationnry  How  bohivior  ilowniiraam  of  Ihn  roloi  inchidiiig  ihu 
blede  weka  divelupmant  are  ironsldnrart  ns  luncliuns  of  inmis 
How  lele  Author 

N7S-261SO  Lalcestar  UnIv.  (Engtandl.  Dept,  of  Enginaering 
MATHEMATICAL  MODELLING  OP  COMPRESSOR  STABIL 
(TV  IN  ITEADY  AND  UNETEADY  FLOW  CONDITIONS 

A.  Q.  Corbett  end  R L.  Elder  ICiintlald  Inst  ol  Teoli ) In  ACAHL) 
Uniieedy  Phenomena  m Tuibomachinaiy  Apr.  1976  Id  p 
tale  IFor  availability  lea  N7e-2&16S  16-071 

As  mulrietaga  compiaaior  siirga  createi  an  opoiating 
limitation  tor  turbojet  snd  turbofan  engines,  predlrrtion  ot  eoigu 
and  the  clleci  ol  parametric  changes  upon  It  iiinv  be  used  to 
impiova  design.  Contldered  tie  mathematical  modeli.  involving 
dynamic  etaga  Inlaiacliori.  which  can  bn  used  to  sirniilatu 
comprassor  surge  under  staady  snd  unitaady  oonditioni  Various 
models  were  produced  based  upon  the  principles  ol  uonsarvaiKiii 
ol  mast,  linear  momentum  and  energy  applied  to  a ona  dimaniioiiol 
(low  using  steady  elate  etaga  chaiacteilsllnn  to  Uitroduoa  tbu 
elfects  ol  the  blading  These  modtle  sre  evaluated  for  their  iiitgti 
ptedlctlon  capabllllles  (with  needy  inlet  conditions).  It  is  shown 
that  experimental  results  may  be  rapioduced  quite  ocquialely 


97 


07  AIRCRAFT  PROPULSION  AND  POWER 


using  (tigiiiil  sinuilutian  tochnigunB  and  Htahilitv  nritonu  oppli«:il 
lu  linuan/od  bvstuni  equationii  Thu  most  uMuquatu  model  wus 
iisflcl  to  itwfiBtigiiln  tho  lusponsn  of  the  moiifil  to  lump  typu 
und  HinuHoidal  chtmgeK  in  inlut  total  piosiiufe.  thuun  typifvuin 
non  ponodii:  und  punoUic  variatiuiis  Tho  sluady  Ktute  Hiitgu  iinu 
uppeurod  to  have  Idtio  relovAitco.  inHtiintttnooiib  coiuiitiunb  woio 
nnsing  which  could  not  he  (oloKitBCl  in  stmidy  nundilioiifi  Aiithoi 

N76*2B1B1  Vri|o  UmvoiKiteit.  dttisbols  IBiilgmml 

UNSTEADY  CONTRIBUTIONS  TO  STEADY  RADIAL 
EQUILIBRIUM  FLOW  EQUATIONS 

Ch  Hirtich  Ilf  AGAHD  Unsteudy  Pticnoinonu  in  Tuibonuiuhinuiy 
Apr  1976  12  p rufs  (For  uvUilubilHy  sun  N7e-25169  10  07) 

The  contributions  In  thn  tnendinnul  iOuhynunotric  through 
flow  in  flimil  comptessorb  ansinp  from  the  unbteudy  puil  of  tli» 
flow  ote  aiiuniinud  The  noimteady  tetitiA  ocnurring  in  an 
axiiyntmetncal  radial  equihbriuni  are  derived  from  the  genenii 
flow  uquetioni  through  an  exact  avoraging  pruces»  Baaed  on  n 
wake  model  a theoiettcal  avaluation  of  these  tetma  le  pteaenUHl 
and  titeir  contribution  to  tlin  radial  dintnbutiun  of  flow  funuiionr. 
18  disuuised  on  tlia  basis  of  the  inctuiion  of  theea  teiiim  in  n 
tnandional  flow  calculation  program  (based  on  finite  eluniftnii) 
With  the  use  of  a periodic  uampling  artd  averaging  technuiiuib. 
an  expiiimantal  evaluation  of  the  unsteady  cotitrihuiions  n. 
obteined  bafiind  a single  rotor  comprnssor  Htage  Author 

N7S-261B2  Centro  Apphcn/ioni  Mihtari  dnll  EnHigia  Niiultiatu. 
Piia  (Italy) 

QAS  TURBINE  TRANSIENT  OPERATING  CONDITIONS  DUE 
TO  AN  EXTERNAL  BUST  WAVE  IMPULSE 

D.  Dim.  A DiGloigio,  and  S.  Cardia  //>  AGAMD  Unsteady 
Phenomena  In  Turbomachinery  Apt  1976  22  p refs  (For 

dvallabilitv  see  N70-25ie9  16  07) 

The  eerodynainic  respoMMi  ol  on  aero  gas  turbine  to  tiimi 
variant  total  pressure  inlet  diitoition  la  (-.uniidared  as  tonic  boom 
signature  from  a luperionic  aircraft  or  an  blast  wave  overpressure 
Various  metftudb  whiL^h  have  been  developed  for  siinuieting  sunn: 
bar^gs  are  briefly  desonbed.  end  in  particular  the  eiiperiMiAnial 
work  in  progress  for  generation  of  atrorig  shuck  wove  signatures 
to  simulate  the  effucts  on  a turbu|et  engine  in  flight  Mass  flow 
in  aero  gas  turbine  engines  and  unsteady  measurernenta  am 
coniidered  Predichon  of  the  steady  etate  performance  is  axteiulod 
to  include  trariilent  behavior  Propulsion  syxtem  instability 
ciuiud  by  Inlet  flow,  dlatorted  as  consequenoe  ul  strong  shuck 
wives,  as  wall  as  possible  luspuntea  of  sxinl  flow  fan  iind 
compressor  components  am  disoussed  in  view  of  expmiineiiiid 
correlation  Authui 

N76‘26103*  Niit'onal  Anroiuiuticb  and  Spoce  Admimsiietion 
Lewiii  Research  Cunier,  Olcvulund.  Ofitu 
TURDOPAN  COMPRESSOR  DYNAMICS  OUHINO  APTER. 
BURNER  TRAN8IENT8 

Anotole  P Kurkov  /n  AGAHD  Uneteudy  Phenoimina  in 
Tuihomutihiniiry  Apr  1976  12  P rcifa  (For  nvmlabilitv  see 

N76-26i69  16  07} 

The  nffecib  of  iifinrhurnei  lighi-nfl  utu!  sluit  down  IrnimientH 
on  thu  compresHO'  stnbility  nru  inviihti(|iitQci  The  'oported 
iixporiinuntul  msiilhi  nru  Initiod  on  dntuilud  lugh  rubponau  pressure 
ond  (etni)uintuiu  ininiNiirmnnnts  on  tfin  TF30'P-3  ttirhofan  itngme 
Thu  tuslu  wiini  porlornnid  in  an  nlhliidu  tuHt  chnmbor  Hinnile- 
ling  high  ultitude  Hiiginu  upuratiun  II  m shown  that  during  both 
types  of  trnniiiunlK.  flow  hruaks  down  tn  the  (reward  pert  ol  the 
fun  liypuMU  duct  At  u rnifficKintly  low  iinginu  inlet  prebburn  this 
rsLultud  In  u coinpiusoor  nlull  Ccmplutu  flow  breakdown  within 
the  coniprubsur  wus  piucodud  bv  ii  rotating  siolt  Al  bonie  lonatlonv 
in  the  cuiTipruHsur.  rotating  Ktull  cuIIn  initiitlly  uxtendud  only  tiuuugh 
part  of  the  biadu  spun  For  the  shutdown  tramiiunt  the  time 
trutwuuri  fust  and  Inst  dnluutiid  oncuirencu  of  rotating  stall  Is 
roluted  to  thn  flow  Hoynolds  luiitibnr  An  uttanipt  wus  muds  to 
diiducu  thu  ruimhnr  und  spued  ui  prppngatMiti  of  rotiiting  ulall 
(M)lls  Author 

N70-251R4*  Notional  AiiiundiiticH  unci  Spiiuu  Admlnlbiriition 
Luwih  HuBHiirch  Cimiur.  Clavelund.  Ohio 
THE  EFFECT  OF  CIRCUMFERENTIAL  DIBTORriON  ON  PAN 
PERFORMANCE  AT  TWO  LEVELS  OF  BLADE  LOADING 

Molvin  J.  Hiiilmenn  unci  Nalbon  L Sar\gar  In  AGARD  Uitsleady 
Phcinumunu  m Turbuniuuliinurv  Ap<  1976  26  p lufs  (For 

uvriiliibility  suii  N76-251G6  16-07) 

Singlu  siiigu  fans  domgned  for  two  levels  of  prorsuiu  ratio 
or  blade  loiidnig  wntu  suhloutud  lu  Hcruiin  induced  circumferential 
disturtionb  u(  90  dngrou  uxtunt  BoDi  fun  rotors  wore  dosigned 
for  u bludo  tip  Hpunil  of  425  m/»uc.  )>l(idu  solidity  of  1 3 unci  u 
luib'tu-tip  rmliuK  ratio  of  0 5 Ciicumlincintiiil  inHasuremuntb  of 


total  piossurc).  fempereturH.  etatic  priissure.  and  flow  arigle  were 
obtained  at  tho  fiub.  mean  and  tiP  ludii  at  five  axial  stations. 
Rotor  loading  level  did  not  uppuar  to  have  a significant  influonce 
on  rotor  rofiponse  to  distorted  flow.  Losses  in  overall  pressure 
ratio  duu  to  distortion  were  most  sevaie  in  the  stator  hub  region 
of  tliu  more)  highly  loaded  stage.  At  the  nuar  stall  operating 
condition  tip  and  hub  regions  of  Imther)  rotoi  demonstrated 
differont  rnsponsu  chimict<)rihtiu!i  to  the  distorted  (low  No  effect 
of  loading  was  appareiu  on  intoractioi^s  hutwoun  rotor  and 
u|)H|i»iim  diidurtud  flow  fields  Authoi 

N76-2b186  Crunfiold  limt  of  Technology  lEngland) 

DYNAMIC  INTERNAL  FLOWS  IN  COMPRESSORS  WITH 
PRESSURE  MALOISTRIBUTED  INLET  CONDITIONS 

R I:  Puacock  and  J Ovorli  (Nurgus  Teknisko  Hoegskolu)  In 
AUARD  Unsteady  Phenumena  in  Turbomaablnary  Apr  1976 
14  p rufs  (Fur  availability  see  N76>25169  16*07) 

By  installing  in  its  Intake  ruginn  a series  of  distortion  sureans 
of  venous  gnometries,  a low  speed  lightly  loadsd  compressor 
was  .subfectud  to  a ruitcje  of  pressure  distortions,  broadly  cloosifled 
av  square  wave  and  sine  wavs  in  the  ciroumlorential  sanue.  Tha 
effecta  upon  ovureil  perfurmencu,  rotor  normal  force  coefficient 
and  rotor  dutuiied  Ateiic  piuisuie  distributionn  was  discussed, 
uu  well  as  the  crosa  cuupting  effect  from  the  rotor  to  the  distoitlon 
Two  domeina  of  rotor  luaction  are  iHoluted,  one  precipitated  by 
(i  leading  udgu  promoted  pniturbatton.  the  other  by  a trailing 
edge  promoted  puiturbation  The  rnagnitudu  of  lift  or  normal 
force  uveiuhuot  is  found  tu  be  u function  of  a veioolty  piiramo* 
ter  jnhitud  in  thn  time  ratu  of  chungo  of  blade  incidence  Author 

N7B*2B1B6*  Ronntylvsriia  Stale  Uriiv  . University  Park  Dept 
o(  Mechanical  Engineeilng 

AXIAL  FLOW  ROTOR  UNSTEADY  RESPONSE  TO  CIRCUM- 
FERENTIAL  INFLOW  DISTORTIONS 

Edgar  P.  Bruce  In  AOARD  Unstuady  Phenomena  in  Tur- 
bomnchinury  Apr  1D7B  13  p refs  (For  availability  sen 
N76-2bieB  16-071 

IGrnnl  NtG-3031,  Conirnct  NOOOl 4-67 -A-OS 26*0005;  NR  f 
Pro).  09B-D38.  Pro)  SQUID) 

Tho  unstoody  rusponsu  of  an  axial  flow  fun  rotor  to  eloidy, 
circumferantiul  inflow  vsloutry  and  stannation  praisure  distortions 
lb  asHUbsod  by  two  ddleiHin  mothods  These  nru  (1)  invastigatlon 
of  the  uniiiearlv  r^oimal  loroe  and  pitching  moment  on  n uhordvvise 
element  of  a rotor  blsds.  and  (2)  iiivestigatlpn  of  the  variation 
of  the  stiignslion  praHsurs  dislmtion  hetwsnn  the  Inlet  at^d  exit 
ul  the  rotor  Experimental  msar.urumuntH  of  those  unsteady 
charecteriatius  are  pieienied  as  n (unctlun  of  the  geonielry  nf 
the  Tutor  *•  stagger  anglo,  aoliclnv  utui  stoudy  anglu  of  innidenua 
•*  for  sinusoidally  varying  uirciitniereniiul  disiurtions  with  different 
numbips  of  distortion  cycles  Those  niHuauiamunts  are  cumpsiod 
with  several  ihooreticel  anslyflOH  While  thusv  compaiiHani  indioatu 
some  of  the  deficiencies  which  exist  in  thu  Diuories.  the  existence 
of  an  unsteady  coscedu  offuui  and  the  ahility  of  the  thoorios  to 
adequately  prediut  the  trend  of  the  'inatsaily  reuponae  dun  lO 
vaiielinnu  in  reduced  fruquunuy.  rotor  stagiiet  nngin.  Koliddy  and 
moan  mcidenco  anglo  is  clearly  dcmuimt  rated  Author 

N76'2B1B7  RoIlK-Hoyce  Ltd,  Derby  (England)  Engine  Div 

THE  RELATIONSHIP  BETWEEN  STEADY  AND  UNSTEADY 
SPECIAL  DIBTORTION 

C.  Freeman  tn  AQARD  Unetoady  Phunomana  in  Turbninuchinary 
Apr  1976  1G  p rots  (For  uviiilebility  sue  N76  25169  10-07) 
Simple  theories  of  turbulnnoe  are  ueed  to  develop  ii  model 
that  rulates  the  fluctuating  epacial  diHicrrtlon  tu  the  tun*  Hvetxgu 
Hpamtil  distortion.  Thia  modal  uias  the  reletiunahip  between  the 
fluctuating  total  prusiure.  the  fluutuniiny  veluolties.  the  Heynulda 
stieas  and  the  miisn  vulocity  gradiunt  Tlutuo  fluctuating  toiai 
presiurei  are  then  used  with  a correlation  coofficient  to  determine 
the  amplitude  of  the  fluctuating  avoiage  total  pressure  over  part 
of  the  uom))iuaicn  face  Comparisoiv  uie  made  between  the 
method  and  experiment  to  show  that  me  mutliod  dnuoribos  many 
fsaturoB  of  the  flow  Author 

N70*281BB  Cincinnati  Univ..  Ohio 

TRANBMIS8ION  OP  CIRCUMFERENTIAL  INLET  DISTOR* 
TION  THROUGH  A ROTOR 

W R Welts.  W Tabakoff,  ond  C.  J Snvetl  (UE  Cu  . Cincinnati. 
Ohio)  In  AGARD  Unsteady  PhiinuiTionu  in  Tuibomuchinery 
Apr  1976  to  p refs  IFor  avuilnbility  eeu  N76-2B169  16-07} 
Analytical  methudb  ol  preJlctinu  thu  propagation  of  stutionary 
cucumforuniial  rliiturtlon  patterns  Ihtougfi  u rotoi  ore  piosenied 
Tho  analysis  uunsiders  the  effects  of  finlUi  Irludu  chord  length 
and  Mach  number  on  thu  triinKmiHtnun  by  n soim  actuator  disc 
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thaotv  In  addition,  a moia  basic  tltaoiv  using  lha  mathod  ol 
distributed  singularities  with  thin  airfoils  la  discussed  to  sodoiint 
loi  lha  allact  of  finita  solidity  on  the  diatoition  trsnstmaaion 
This  thin  airfoil  thaoiy  r liimtad  to  the  case  rtf  no  tteady  loading 
un  the  rotor  The  lesults  of  the  unalvticnl  analysis  is  compared 
with  esisting  exparimuntal  results  Author 

N76-261IB  Pratt  end  Whitney  Aircraft.  East  Maiiford.  Conn 
MULTIPLE  SEQMENT  PARALLEL  COMPRESSOR  MODEL 
POR  CIRCUMFERENTIAL  FLOW  DISTORTION 

Robert  S Meeiawy  /ri  AGAMD  Unsteady  Phenomana  in 
Turburnachineiy  Apr  ISVCi  14  p refs  IFor  evailabiiiiy  sea 
N76  26IB9  1B  07I 

A compiosAible  nonlineai  medal  fur  predictiun  of  the  flow 
field  ol  e clrcuinfaiontiiilly  disturterl  cornprassoi  han  been 
developed  by  using  multiple  partllsl  segmsms  end  by  accciunting 
for  dcivlelloni  from  undlstorted  oonipteesot  performanoe.  The 
model  IS  applicable  to  large  amplitude  initt  circumferential 
dlitortiona  of  total  prastuia  and/oi  lantpaiatuta.  ua  wall  as 
circumfaranlial  yarlstions  ol  salt  slailu  piaature.  with  tha  restilotlon 
Ifiat  tha  clrcumfaiantial  aatant  ol  lha  diatoriiun  Is  large  ralstlvs 
to  ciroumlarantlal  blade  spacing  Tha  dlsioitad  compiasaor  stability 
critailon  It  baled  upon  the  limit  of  static  praaiurt  rlia  capability 
fot  a alngla  dliiottod  flow  eagmant  This  model  raquiraa  lha 
undlaiortid  partnrmanca  chtractantiici  foi  aach  bladt  row: 
howaver,  u modiflid  varalon  bated  upon  the  ovtrall  compraator 
pailoimtnct  glvtt  an  accuiata  approximation  whan  datalled  blade 
tovy  charaolerlatlot  ara  not  evallabla.  Author 

NT«.2S190  Motortn-  unci  TurblnvM'Umon  Muynuhttn  Q m.b  H 
(W«»t  Qyrmany). 

THi  tFlieCT  OP  TUniUUNT  MIXING  ON  THE  DECAY 
OP  ilNUtOIDAL  INIET  DISTORTIONS  IN  AXIAL  PLOW 
COMPRESSORS 

H.  Mokalko  In  AOARD  Unityidy  Phvhomena  in  Turbomtuhinyry 
Apr.  11176  30  p r«f«  (Far  tvalliibllltv  iflfl  N70*2l>169  16-07) 

A imall  parturbailon  ncluator  Hiic  tliflary  i»  prattmad  for 
tht  prtfdlctlon  of  th«  dtaoy  of  tlnunuldal  flow  dlilortlont  in  Ngti 
hub  tip  ratio  QXial  compresaoro  with  Maady.  olroirniffryntiat  mlyt 
rnakliatrlbutlon  The  thaory  aacounta  lor  tho  turbulani  mulng  of 
thy  flow  uptttaam  and  within  tha  compruaior.  Cacay  rMM  trd 
olrcumfirontlBl  phaia  ihifta  of  (Irtt.  tyoond,  fourth  and  aighth 
ordar  coiina  wavy  prauiura  and  valocity  parturbatlon*  Ira 
aalculatad  for  oqual  amplitudna  and  phAMi  of  the  four  totil 
praaoura  dlaturbancai  upatraam  of  tha  comproKior  th4  rosuffa 
ara  comparad  with  interataga  tryvarsa  data  obtaintd  from  a 
4-itige  ixlyl  How  corDpraiiur.  A comparison  batwaun  corraapond* 
ihQ  analytical  laaultf  obtalnad  frum  tha  aoma  thaory  nagleotiny 
viicosiiy  and  tha  axparirnantal  data  ii  also  parformad.  It  It  found 
that  turbulent  rruxing  haa  little  influanoa  un  the  davtlopitiint  of 
tha  fir«t  order  dltlurbanca  but  tliat  tha  infiuance  grows  rttphUy 
at  tha  oid«r  of  thu  disturbance  increacas.  Author 

N76<E619t  National  Rasaaioh  Council  of  Canada.  Ottawa 


The  higl)light»  of  a rijcunt  discurtion  by  repraientotivtl  of 
tha  fluid  dynainict)  und  struotureb  snd  mbtenala  panaU  ara  raportad 
with  Nmphjsis  on  the  fundamental  aspects  of  unsteady  fluid 
tncichaincb  Topir.s  include  linperi/ed  potential  flow  theory, 
transunic  flow  ctilculdtions.  unateadv  boundary  layers,  dynamic 
stall,  transot^c  buffet,  and  techniques  for  measuring  unsteady 
pressures  Author 

N7S'20193*  National  Anronainict  and  Space  Admmiitratlon. 
Arttes  Riisuarch  Center.  Moffett  Fmtd.  Cahf 

SOME  ASPECTS  ON  UNSTEADY  FLOW  TASl  AIRFOILS 
AND  CASCADES 

R Satyanarayana  (Cambridge  Umv.  England)  In  AGARD 
Unsteody  Phenomena  m Tiirbomachinnry  Apr  1976  11  p 

rnfb  (For  availability  uoe  N76-2Bt09  16-07I 

The  uiiBtuady  boundary  layer  due  to  a gust  propagating  pest 
on  isolated  airfoil  and  on  airfoik  in  cssciadv  was  massured  with 
a hot  wire  anamometer  in  a low  speed  gust  tunnel.  Cohera<it 
iignalt  were  obtomed  by  a phase  lock  averaging  tachniquo  that 
was  impiemaniad  in  an  nn-ime  analysis  using  a PDF  12  computer. 
Changat  in  a boui^dary  layer  shape  factor,  nona  level,  and  pressure 
gradient  were  correlated  over  a complete  gutt  cycle  It  Is  concluded 
that  thy  character  of  the  boundary  layor  chartgai  frorti  laminar 
to  turbulent  and  back  to  laminar  during  the  course  ol  a gust 
cycle  at  curtom  chotdwise  positions  These  measurements  help 
explain  certain  anomaliai  that  ware  obatrvsri  during  a prevfoua 
study  of  tha  pressure  fluctuations  due  to  gust  loadings  on  eirfolla 
arid  cascades  Author 

N7S-2B194  Air  Force  Aero  Prctpuliion  Lab..  Wright- Patterson 
AFB.  Ohio. 

A CASCADE  IN  UNSTEADY  FLOW 

Francis  R Ostdiak  In  AGARD  UnMundy  Phennmens  In 
Turbomachlnery  Apr  197H  13  p rafx  IPor  civuilabillty  sou 

N76>26169  16-07) 

A low  spaed  atmospheric  inlet  cascada  wind  tuimul  was 
conatruotad  to  obtain  a flow  which  has  a atnusoldal  variation  in 
flow  dlreotlon.  A stationary  five  blade  cascade  was  hsid  in  a 
7.63  X 7.6.4  cm  tael  section  The  wind  tunnel  inlet,  which  included 
guide  vanes,  was  furced  lu  osciilHto  by  u motor  driven  ciartk 
about  sn  axis  transvarss  to  the  uasosdo  The  vanas  guuiod  the 
flow  along  ths  initantAnaoiii  axis  of  the  inlot  and.  thus, 
oohlavsd  a variable  flow  direction  ut  any  piascribed  Iraquancy 
In  the  0 to  16  Mt  range  while  tlir  flow  miignltude  wus  nearly 
Qonitarti.  Each  vurlaco  of  Ihu  canter  airfoil  ttoniiihed  ten  atilio 
pressure  ports.  Ths  niofir.ure  fluntuHtioni«  over  most  of  both 
surfacds  wers  near  iinusmclal  snd  ihu  cyi'lio  uvnragu  showed 
little  depanilance  on  frequency  or  velocity  Thu  prar>sure  fluctui' 
tions  dacreaiid  in  amplituctu  aiorty  the  nhord  ori  the  presiure 
suffice  and  changed  phase  on  Iht  suction  surfiou  near  mid>choid 
The  prossurei  on  both  surfaces  were  adjusted  by  slow  ntoving 
wavei  and  showed  only  a small  uhiinge  in  Mhise  ungle  with 
inert aned  frequency.  The  uniltidy  piStmuru  profiles  arc  in  oxcellant 
ayrttinant  with  theory  near  the  leudmg  HUpn  Author 


(Ontario).  Macharnoal  Eirgineariny  Div 

THE  RI8PON9E  OF  A LIFTING  FAN  TO  CROitFLOW- 
INDUCED  SPATIAL  FLOW  DISTORTIONS 
Uwo  W Schauh  In  AOARD  Unstaady  Phenomena  in 
Turbomachinery  Apr  1976  14  p refs  (For  avalliblHty  sue 

N7fi-2&1fl9  16071 

During  liansiliun  rnaneuveti  from  fan  supported  to  wing 
supporiorJ  flight  VTDL  lilting  fans  routtnelv  encounter  sxtrernalv 
laige  spatial  urosafluw  diMortloni  1 ho  variation  in  fan  perfornitnct 
and  tha  charauiur  of  tha  flow  distortions  rssponiible  for  this 
viriii'lrjn  were  explpraci  uxperirTtentaliv  and  on  the  banc  of  t 
emtpio  analytical  model  of  a lifting  fan.  The  inflow  and  ealt 
plana  distortions  in  this  model  waro  ptneraiad  hy  potential  flow 
models,  and  tha  Un  through  flow  wst  calculatad  on  the  basia 
of  art  uibltrary  number  ol  diaornie  circuntfarantial  fan  segments- 
The  lifting  (an  performance  wic  iiradiciod  and  oempared  with 
exparimants  over  a wide  range  of  transition  condftnins,  and  It  is 
shown  that  while  Ihe  crossflow  cauivi  largs  cucumfsrsntlel 
nunumfurntiliun.  Ihe  overall  parformanoe  bscu.nas  ssrloutly 
dsgradad  only  at  largs  crossflows  and  largs  fan  spssdt.  Author 


76-26192*  National  Aeronautics  and  Spaca  Administration 
Ames  Research  Ceniur,  Moffatt  Field.  Celif 

•OME  CURRENT  RE9EARCH  IN  UN9TEADY  AERODYNAM- 
ICS: A REPORT  FROM  THE  FLUID  DYNAMICS  PANll 


N7S-2619B  Qenarul  Motors  Corp  . Indianapolis.  Irtd  Detroit 
Dieael  Allison  Ow. 

1HI  UNSTEADY  AERODYNAMIC  RESPONSE  OF  AN 
AIRFOIL  CASCADE  TO  A TIME-VARIANT  SUPERSONIC 
INLET  FLOW  FIELD 

Sartford  Fleattr,  Allen  S Novick.  ami  Ronald  E Rifful  In  AOARD 
Unatuady  Phenomena  m Turbuinachinerv  Apr  1976  14  p 

rafi  IFor  availabilitv  see  N7e-2&169  16-07) 

IContraut  F44e2O-74'C  00eB) 

Tht  time  dependent  Batodynamic  casesdu  phunmneno  roloteci 
to  tha  unitaady  prsssuru  diaturboncu  and  varying  incKlrir'ica  >n 
lha  ceicedo  entrance  flow  field  ware  invustiqated  ovoi  i\  uoncHdu 
inlet  Mach  number  range  of  1 63  tu  1 63  with  csM.uda  fitalic 
praaaurf  ratios  of  1 1 5 to  1 47  The  rengn  of  tha  reduced  frnquency 
varied  from  '•r^pruximataly  003  tu  0 12  The  ilynutnic  data 
ebtemed  is  prBsenlsd  in  the  form  of  Iho  amplitude  of  the  unstaady 
preesuio  and  its  phase  as  referunced  to  rhs  siciewoll  transducer 
immediately  downtiream  of  the  OHcilluting  wedgH  This  date 
demonstrated  the  effect  of  thv  roducod  Irriquuncy.  ciiHCadu 
static  presturt  ratio,  and  ihii  c.iersdn  inlot  I'l^ach  number  on 
tha  tirna  variant  prosauru  as  meusuiiid  un  tfto  fiidewsll  in  ihe 
catoade  entrjncu  flow  field  and  on  thn  piusi^uro  and  suction 
surfaces  of  ont  of  the  nascaded  iidvnuccd  diiHign  Ironsonic 
airfoils.  Author 

N7S'261BS  Doutsoha  ForschungR  und  VarHuchnanstalt  fuur 
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Ortwm  Lawaczeck  //)  AGAF^O  Unv.ttiiKty  Phonomonu  tn 
Turbomachinery  Ap/  1976  13  j)  fuf'*  IPor  iivmltihihiy 

N76-26ie9  16  07) 

A flash  of  ve<v  short  rluration  as  a 'ipnrk  liyht  souict)  togethor 
with  a schliBfBn  optics  rinangnmnnt  in  usnil  to  show  that  iho 
wake  flow  behmd  tho  hincius  of  tuihiiut  ctist.itdos  consists  - under 
certain  flow  conditions  of  v Kniman  vortn*  stimils  A method 
IS  described  to  tistHTUitn  iho  shodrlnuj  Irrfijuijncv  of  thu  vorlicos 
by  evaluation  of  sctdieron  (tictums  By  lltis  Wiiy  tiro  I'.oirusponding 
Strouhal  number  can  bo  computotl  Author 

N76>26197  Nuval  Suiface  WoniDons  Cuntm  DaliUiron.  Vu 

ON  THE  ANALYSIS  OF  SUPERSONIC  FLOW  PAST 
OSCILLATING  CASCADES 

W R Chndwick.  J K Boh.  and  M V INavrii  Po!;t(jrintiiutH 

School)  In  AGARD  Unstoady  Phonumonn  m rurbomuchinuiy 
Apt  1976  13  p refs  (Par  availability  soo  N76-25169  1C-07) 

Supersonic  flow  past  oscillatiiHI  fmito  cusuados  with  Kubsomc 
leading  edge  locus  is  analyzed  hy  linlving  tho  nonhrmar  transonic 
small  perturbation  equation  Jsing  tho  pinporly  approMiinaied 
Rankino-Hugoniot  equations  fur  the  osr.illutmg  huad  shocks  and 
contin  img  by  the  method*  of  cf»aractari»iK.s  Ihu  ontnioco  flow 
field  into  the  cascade  is  computed  (md  thn  inflimnco  of  blado 
thickness  on  the  aerodynamic  prossurn  distribtitions  is  dotonninacl 
For  the  single  oscillating  wedge  tho  suiittior^  is  in  good  ogioemont 
with  Carrier  s eKacl  solution  end  it  found  thnt  sinyln  blades 
uxhibit  a pronounced  effect  of  blade  thickness  throughout  tha 
lower  fieqnency  range,  which  appears  to  be  alleviatad  by 
cascading.  For  zero  blade  thickness,  the  linearized  charectaritttcB 
theory  is  recovered.  Sample  calculaiions  with  this  theory  for 
complela  cascade  ccnfiguratlons  are  in  excellent  agreement  with 
recent  results  indicating  the  possibility  of  '.upersonlc  torsional 
cascade  flutter  over  a wide  range  of  parametais.  Author 

N/6«2619B  Stevens  Inut.  of  Tech..  Hoboken.  NJ.  Dopt  of 
Mechanical  Engineering. 

PRELIMINARY  RESULTS  FOR  SINGLE  AIRFOIL  RESPONSE 
TO  LARGE  NONPOTENTIAL  FLOW  DISTURBANCES 

P.  V.  K.  Perumal  and  F.  Sisto  /ri  AGARD  Unsteady  Phenomena 
in  Turbomachinery  Apr.  1976  17  p refs  (For  ayaliabiiity  see 
N76-26169  16-07) 

IContract  N00014-87-A-g202-0016,  NR  Pro).  004-393) 

The  unsteady  response  of  a flat  plate  airfoil  to  large 
nonpotentlal  flow  disturbances  in  tha  form  of  a translating 
rectangular  grid  of  eddy  array  is  evaluated.  A suitable  atraam 
function  to  represent  the  tranalatlng  nonpotential  vortex  array  is 
chosen.  The  problem  la  solved  in  two  stages,  naniely.  auxiliary 
solution  and  time  marching  solution.  By  auxiliary  solution  Is  meant 
the  solution  of  the  problem  which  completely  neglects  the  presence 
of  the  wake  vortex  sheet  and  treats  time  as  a parameter:  this 
results  In  a steady  flow  type  of  analysis.  The  time  marching 
Dsrt  of  the  analysis  incremerds  time  by  equal  steps  storting 
from  zero  time,  makes  use  of  the  auxiliary  solution,  keeps  track 
of  the  shedding  and  growth  of  thn  wake  vortex  sheet,  evaluates 
the  unsteady  response,  and  continues  along  with  time  axis  up 
to  any  specified  maximum  tirne  limit.  Prelir-mnary  numerical  results 
from  a computer  program  are  presented  Author 

N76-26189*  National  Aeronautics  and  Space  Administration. 
Lewis  Research  Center.  Cleveland.  Ohio. 

THE  PASSAGE  OF  A DISTORTED  VELOCITY  FIELD 
THROUGH  A CASCADE  OF  AIRFOILS 

John  J.  Adamezyk  /n  AGARD  Unsteady  Phonomone  in 
Turbomachinery  Apr.  1976  1 1 p refs  (For  availabllitv  see 

N7e-26109  16-07) 

An  analysis  has  been  developed  to  predict  the  unsteady 
force  and  moment  generated  by  thu  passage  of  a timewise  periodic 
total  pressure  distortion  through  an  arbitrary  cascade  of  airfoHs 
The  mathematical  formulation  of  this  analysis  Is  based  on  the 
assumption  that  the  magnitudes  of  the  timewise  fluciuetlons  of 
Mie  variables  which  describe  the  flow  field  ere  small  compared 
lo  their  time  average  values.  This  ossumption  permits  ’he 
development  of  a linear  unstoody  porturbation  analysis  aujut  s 
steady  flow  field  In  addition  to  this  linearization  ossumption  the 
fluid  n>edium  is  assumed  to  be  mcomprasalbla  and  inviscid  The 
mathematical  development  begins  by  decomposing  the  velocity 
held  surrounding  an  infinite  cascade  of  airfoils  into  its  irrotational 
r id  rotational  components  The  rotational  component  is  associated 
w 'h  an  upstrepm  unsteady  total  pressure  distortion  ond  is  defined 
in  terms  of  the  vorticity  field  associated  with  the  distortion  patlerr^ 
The  irrotational  component  is  further  decomposed  into  a steady 
and  unstsady  part  A combined  analytical  and  numerical  procedure 
has  been  developed  to  solve  the  field  equations  which  govern 


the  rotational  and  irrotational  velocity  fields.  Results  of  this  analysis 
i:how  a strong  influence  of  mean  loading  on  the  unsteady  force 
generated  by  the  passage  of  a one  dimensional  gust  through  a 
cascade  of  comprossor  blades  Author 

N76-2S200  Texas  A&M  Univ.  College  Station  Dept  of 
Aerospace  Engineering 

UNSTEADY  AIRLOADS  ON  A CASCADE  OF  STAGGERED 
BLADES  IN  SUBSONIC  FLONV 

6 M.  Rao  and  W P.  Jones  In  AGARD  Unsteady  Phenomena 
in  Turbomuchinery  Apr  1976  10  p refs  (For  availability  see 
N76-25169  16-07) 

Tha  Jonas-Moora  numoncal  lifting  surface  technique  is  applied 
to  predict  tho  airloads  and  momonts  on  an  oirfoit  of  a staggered 
coscado  of  rotor  blades  in  subsonic  flow  Circumferential  distortion 
tJue  to  inlet  flow  conditions  is  expressed  as  an  inierblade  phase 
lag  and  both  cases  of  oscillating  airfoils  and  OBcillatory  inflow 
are  considered.  Results  are  obtained  for  several  values  of 
frequency,  stagger  angle,  blade  spacing,  and  interblade  phase 
lag  Author 

N76^26201  Virginia  Polytechnic  Inst,  and  Stits  Univ , Blacksburg. 
Dept,  of  Mechanical  Engineering. 

AN  ON-ROTOR  SNVEBTIOATION  OF  ROTATING  STALL  IN 
AN  AXIAL-FLOW  COMPRESSOR 

M R.  Sexton.  W.  P.  OBrien.  Jr.,  end  H.  L.  Moses  fn  AGARD 
Unsteady  Phenomena  in  Turbomeohinerv  Apr.  1976  10  p 

refs  (For  avallibillty  see  N76-25169  16-071 
fContract  N0UD14-67-A*0226-00O6;  NR  Pro).  098-038) 

Rotating  stall  Is  an  liiisteidy  phenorttenon  In  axial  flow 
compressors  involving  rapid  pressure  chengei  end  lift  variations 
on  the  rotating  blades  of  tha  compressor.  Maeiurements  of  the 
surface  pressures  on  the  rotor  blide  provide  information  to  study 
the  varlatloi^  of  lift  of  tha  rotating  blade,  and  to  Improve  the 
general  understanding  of  rotating  stall.  Such  on-rotor  measure- 
ments require  special  presaurs  transducers,  mounting  tschniquas 
and  data  tranimlssion  ayitems  A multichannel  radio  telemetry 
cysterr^  was  used  in  this  investigation  to  transmit  simuliansous 
pressura  measurements  from  up  to  six  transducers  mounted  on 
t rotating  bladt.  Measurements  were  made  on  both  the  pressure 
end  suction  sidso  of  tho  blade,  at  different  span  locations  Results 
include  rotor  blado  surface  preasure  maasuramenti  for  compressor 
flow  rates  up  to  and  including  .tell  Pretiure  variations  during 
the  dynamic  stall  event  were  used  to  deiormlne  the  lift  time 
vnrlatlona  on  the  blade.  Author 

N7B-26202  Cambridge  Univ.  (England).  5.R.C.  Turbomachinery 
Lab. 

DETAiLID  FLOW  MBABURIMBNTS  DURING  DEEP  STALL 
IN  AXIAL  FLOW  COMPRBBBORB 

Ivor  J.  Day  /n  AGARD  Unaieady  Phsnomana  In  Turbomachinery 
Apr.  1976  10  p rafa  (For  availabllitv  see  N7e-25169  16-07) 
Detailed  measurementa  have  been  obtiined  for  the  flow  in 
a nailed  three  stage  compressor  of  high  hub  tip  ratio  which  is 
operating  deep  In  the  rotating  stall  regime.  Using  high  frequency 
transducers  and  a conditional  sampling  procedure  made  it  possible 
to  obtain  information  on  the  dstsiled  structure  of  the  stall  cells 
and  to  prepare  an  overell  picture  of  the  flow  field  In  the  compreteor. 
The  results  of  tht  measurements  show  sonis  new  features  which 
are  at  variance  with  conventional  ideee  about  stall  cells.  Author 

N70-2B203  Von  Karmen  Inst,  for  Fluid  Dynamics,  Rhode-Saint- 
Genese  (Belgium). 

THE  PREDICTION  OF  THE  BEHAVIOUR  OF  AXIAL 
COMPRESSORS  NEAR  SURGE 

N.  Orner,  D.  Adler,  and  J.  Isenbirg  in  AGARD  Unsteady 
PhenomeiiB  in  Turbomachinery  Apr.  1976  16  p refs  (For 

Bvailsbllity  see  N76-25ieB  16-07) 

A new  approach  to  the  understanding  of  the  problem  of 
unstesrfy  behavior  of  axial  compressors  neir  surge  is  developed 
This  approach  is  based  on  the  stability  analysii  of  the  aquations 
of  motion.  It  takes  into  account  the  three  dimensional  character 
of  the  (low  in  an  axial  compreesor.  A numerical  solution  procedure 
IS  described  and  its  flow  charts  are  given.  Results  of  calculation 
are  compared  with  experiments  for  two  cases.  The  importance 
of  some  of  the  parameters  influencing  the  phenomenon  is 
discussed-  Author 

N76-2e20B  Advisory  G ri^up  for  Aerospecs  Research  and 
Developmerii,  Paris  IRrance). 

MODERN  PREDICTION  METHODS  FOR  TURBOMACHINE 
PERFORMANCE 

Jun.  1976  164  p refs  Presertsd  BBS  lecture  series  at  Munich, 
14-16  Jun.  1976  and  London.  17  18  Jun.  1976 
IAGARD-LS.83)  Copyright.  Avail:  NTIS  HC  $6.75 
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The  opening  remarks  ere  preiented  of  a lecture  teriee  in 
which  techniques  for  the  prediction  of  turbomachine  perlormerKe 
prediction  were  discueaed.  The  topics  covered  in  the  series  were, 
propulsion  and  flight  svstem  simuletion.  compreeior  and  turbine 
performance  prediction  systerns;  design  selection  end  optlmiietlon 
of  exial-fiow  fan  and  compressor  units  for  engine  application; 
compulation  of  turbomachine  flow  fields:  and.  advanced  proputaion 
system  development.  A S.K. 

N79-2B209  Motoren-  vir^d  Turblnen-Unlon  Muenchen  G.mb  H 
(West  Germany) 

AIRCRAFT  GAS  TURBINE  CYCLE  PROGRAMS:  REQUIRE. 
MENTS  FOR  COMPRESSOR  AND  TURBINE  PERFORM- 
ANCE  PREDICTION 

K.  Bauerfelnd  In  AGARD  Mod.  Prediction  Methods  for 
Turbomachine  Performance  Jun.  1B76  12  p (For  avaflabilUy 

see  N76-26208  17  07) 

Typical  design  applloations  for  an  engine  performance  program 
are  shown.  A characteristic  structure  is  presented  of  a tharmody* 
namlG  engine  model  for  steady  state  performance  piediclion  A 
technique  for  determli;:  ig  nondlrrenslonel  engine  performance 
la  derived  from  non-dimanalonal  component  performance. 
Compresiof  end  turbine  characteristics  are  also  diucusaed  A.S.K. 

N7B‘2B210  Iowa  State  Univ.  of  Science  end  Technology,  Ames. 

COMPRESSOR  AND  TURBINE  PERFORMANCE  PREDIC- 
TION  SYSTEM  DEVELOPMENT:  LESSONS  FROM  THIRTY 
YEARS  OF  HISTORY 

George  K.  Serovy  In  AGARD  Mod.  Prediction  Methods  for 
Turbomechine  Performance  Jun  1976  19  p rafa  (For  availability 
see  N76  26208  17  07) 

Methods  are  reviewed  for  prediction  of  aerodynamic  perform- 
ance of  eircrett  propulsion  system  turbomechinerv  configurations. 
Progress  Is  traced  In  the  two  classes  of  methods  which  can 
predict  only  overall  performance  chiracteriatlci  or  maps.  These 
method!  were  conceived  at  least  thirty  years  ago  and  are  not 
only  used,  but  continue  to  be  the  subiect  of  research  today. 
Prediction  methoda  which  Includa  flow  field  definition  in  the 
blade  paaiagot  of  compressors  and  turblnea  are  described. 

Author 

N76*2S211  Rolls-Royce  Ltd.,  Derby  {England}.  Compressor 
Research  Dept 

AXfAL  FLOW  COMPRESSOR  PERFORMANCE  PREDIC- 
TION 

R.  A.  Well  /q  AGARD  Mod.  Prediction  Methods  for  Turbomachine 
Performance  Jun.  1876  34  p (For  availability  sea  N76-26208 
17-07) 

Owing  to  the  nature  of  axial  flow  compressors,  performance 
prediction  Is  characterliticelly  difficult  to  achieve  by  theoretical 
enalysls,  and  therefore  recourse  to  gross  empiricism,  laced  with 
theory,  la  fundamental  to  methods  employed  Factors  determining 
the  performance  requirements  of  compreseors,  end  the  physical 
mechanisms  which  control  their  ability  to  satisfy  these  require- 
ments. are  discussed  to  expose  the  nature  of  compressors 
Compressor  design  optimisation  is  described  to  illustrate  how 
effective  compromise  can  be  achieved  between  design  point 
performance  end  venous  off-design  excursions  demanded  by 
turbomachine  performance  Typical  performance  prediction 
methods  which  reflect  the  nature  of  compressors  and  quantify 
their  performance  characteristics,  are  described  with  some 
reference  to  the  influence  of  engine  environmental  factors. 
Potentiul  developments  ere  discussed  which  could  influence  the 
type  of  design  employed  in  future  engines.  Author 

N76-26212  Oynatech  R/D  Co  . Cambridge.  Mass.  Engineering 
Mechanics  Dept 

FLOW  FIELD  AND  FERFORMANCE  MAR  COMPUTATION 
FOR  AXIAL-FLOW  COMPRESSORS  AND  TURBINES 

Richard  A.  Novak  /rr  AGARD  Mod.  Prediction  Methods  for 
Turbomachine  Performance  Jun  1076  27  p refs  (Fc  AvailabItitY 
see  N76-26208  17-07) 

The  current  research  emphasis  on  two-dimsnilonal  computing 
schemes,  end  upon  the  compressor  rather  then  on  the  turbine, 
is  not  the  result  of  bias.  Currently,  rapid  progress  is  being  made 
on  the  implumontation  of  quasl-three-dimensional  techniques. 
Computing  techniques  whose  oblective  is  to  define  the  detailed 
flow  field  within  a blade  row  ere  deaorlbed.  The  problems 
associated  with  exlsymmetric  performance  computation  for  the 
axial  turbine  are  also  dlscustnd.  The  discussion  and  development 
of  the  system  Is  in  the  context  of  axial  compreseors.  Author 

N76-26213  Creere.  Inc.  Hanover,  N.H.  Flulds/Thermal 
Engineering  Div. 


DSBIQN  OPTIMI2ATION  AND  PERFORMANCE  MAP 
PREDICTION  FOR  CENTRIFUGAL  COMPRESSORS  AND 
RADIAL  INFLOW  TURBINES 

David  Jspikse  tn  AGARD  Mod  Predictlor'  Methods  (or 
Turbomachine  Psrformanoe  Jun.  1976  15  p refs  (For  availability 
see  N7e-26208  17  07) 

The  initial  specification  of  compressor  and  turbine  geomatry 
and  peiformance  charsctsristics.  including  operating  mips,  can 
follow  different  paths  depending  on  the  degree  of  departure  from 
previous  design  experienca.  Principal  attention  is  focused  on 
totelly  ntw  design  problems  requiring  systematic  design  optimisa- 
tion to  meet  performance  criteria  under  diverse  operating 
conditions  The  fundamental  flow  physics  ii.volved  for  botfi  the 
centrifugal  compressor  and  radial  inflow  turbine  are  briefly 
ravlawad  with  principal  attention  focused  on  the  strategy  used 
for  selecting  optimum  siege  conflgurationa.  The  performirtce  msp 
is  obtained  Irnm  the  fine)  step  of  this  design  optimization 
exercise.  Author 

N7S-26214  Soclafa  Neilonele  d'Etudat  at  de  Construction  do 
Moteuri  d'Avistlon.  Moiasy-Cramayet  (France).  Dept.  Thermody- 
namique  et  Parforrnances  Direction  Technique. 

CHARACTERIZATION  OF  COMPONENTS  PERFORMANCE 
AND  OPTIMIZATION  OF  MATCHING  IN  JET-ENQINE 
DEVELOPMENT 

Alain  G Habrird  In  AQARD  Mod  Prediction  Methods  for 
Turbomachine  Performance  Jun.  1976  19  p r^fs  (For  availebllity 
sse  N78-26208  17-07) 

Design  and  development  of  lat-angines  require  prediction 
and  later,  charscterization  through  teat  analysis  of  tha  performance 
of  the  engine  and  Its  componente.  Knowledge  of  component 
charecteristlcc  is  generally  aynthesized  in  mathematical  models 
which  contribute  highly  to  efficient  design  and  davelopmant  At 
(lie  beginning  of  development  (l.e.  before  first  runs  of  prototype 
engines)  models  are  essentially  besad  on  eittmates  and  rig  test 
results.  Problems  are  then  encounterod  when  engine  test  results 
ore  compared  to  prediction.  Methods  uilng  engine  test  analysis 
to  Identify  component  operating  characterlitice  es  iniialled  In 
the  engine  end  leading  to  models  more  repreaentstive  of 
eerothermodynsmic  behavior  of  engines,  are  preier^ted.  Such 
models  appear  to  be  very  useful  toole  during  the  various  phases 
of  development  Application  end  coordination  with  teeta  are 
discussed  and  perticularly  relative  matching  of  componenta  end 
control  schedulnx  opfmizatlon.  Author 

N76-26215  Defence  Scientific  Information  Service.  Ottawa 
(Ontario) 

BIBLIOGRAPHY  ON  MODERN  PREDICTION  METHODS 
FOR  TURBOMACHINE  PERFORMANCE 
A S.  Reeves  h)  AGARD  Mod  Prediction  Methods  for 
Turbomechine  Performenue  Jun.  1976  31  p (For  availability 

see  N7e-26208  17-07) 

A bibliography  is  presentad  on  numerical  techniques  for 
predicting  the  performance  of  lurbomachlnes.  Topics  include 
boundary  layer  methods,  axial  flow  compression,  turbine  blades, 
damping  factors  end  modem  engine  design  concepts  A. S.K. 
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08  AIRCRAFT  STABILITY  AND 
CONTROL 

Includes  Qircrtlft  handling  quiiliueu;  piloting:  flight  controls: 
and  autopilots 


N74-26660/^  Advisory  Group  for  Aorospaca  Reaaarch  and 
Davelopment.  Pans  (France). 

ACTIVE  CONTROL  BY8TEM8  FOR  LOAD  ALLEVIATION. 
FLUTTER  SUPPRESSION  AND  RIDE  CONTROL 

Mar  (974  77  p refs 

(AGARDograph-r/6.  AGARO  AG  1761  AysiI.  NTIS  HC  $7  00 
Papers  ore  prosontod  which  were  selected  to  define  the 
present  status  of  industrial  applications  of  activa  control  technology 
in  reducing  loads  on  modern  aircraft,  and  tha  futura  potentlaf  of 
activa  control  for  aircraft  fiuttar  luppreation.  For  individual  titles, 
see  N74-2&651  through  N74  26555. 

N74>266B1  Lockheed' California  Co.,  Burbank. 

EFFECT  OF  YAW  DAMPER  ON  LATERAL  OUST  LOADS 
IN  DESIGN  OF  THE  L-1011  TRANSPORT 

Frederick  M Hobllt  M AGARO  Active  Control  Syatema  for 
Load  Alleviation.  Flutter  Suppression  and  Rida  Control  Mer 
1974  p MO  refs  (For  availability  see  N74'26560  1&-02) 
In  the  design  of  the  L-1011  transport,  the  reduction  lateral 
gust  loads,  in  contin  ious  turbulanoe.  due  to  tha  pretence  of  a 
yaw  damper  was  reflected  in  the  limit  design  loads.  The  reaulting 
load  reduction  was  about  27  percent  In  establishing  the  limit 
design  loads,  both  the  mission  analysis  and  design  envelope 
forms  of  continuous  turbulence  gust  loads  criteria  were  ueed. 
Account  was  taken,  under  both  forma  of  criteria,  of  the  (raciion 
of  time  the  damper  might  be  inoperative.  The  effect  of  saturation 
of  the  damper  at  the  limit-load  lave!  wan  also  taken  Into  account. 
This  effect  was  detarmined  by  means  of  time-history  enalyaes 
in  which  the  input  was  a random  gust  velocity  and  the  rudder 
angle  limits  (governed  by  available  hinge  moment!  were  included 
In  tha  simulation  Author 

N74-2B562  British  Aircraft  Corp.,  Filton  (England).  Commercial 
Aircraft  DIv. 

THE  EFFECT  OF  ACTIVE  CONTROL  SYSTEMS  ON  STRUC- 
TURAL DE8IQN  CRITERIA 

N P.  Harpur  In  AGARD  Activa  Control  Systems  for  Load 
Alleviation,  Flutter  Suppression  and  Ride  Control  Mar.  1874 
p 11-22  refs  (For  avsllabillty  see  N74.2G650  16-02) 

The  design  critarla  for  fixed  wing  aircraft  are  considered  in 
relation  to  the  active  control  systems  The  reduction  of  etatlo 
design  loads,  engine  failure  end  surge  loads,  gust  loads,  end 
fatigue  design  loads  are  discussed  along  with  the  Improvement 
of  flutter  characteristics  FO.S. 


N74-26663*  National  Aeroneutlce  and  Space  Adminletration. 
Langley  Research  Center,  Langley  Station.  Va 

STATUS  OF  TWO  STUDIES  ON  ACTIVE  CONTROL  OF 
AER0EU8TIC  RESPONSE  AT  NASA  LANGLEY  RE8F.ARCH 
CENTER 

Irving  Abel  and  M C.  Sandford  In  AGARO  Active  Control 
Systems  for  Load  Allnvialion.  Flutter  Suppression  and  Ride  Control 
Mar.  1974  p 23-48  refs  (For  availability  see  N74-25&50 
15-02) 

CSCL  010 

The  opplic  ation  of  active  control  technology  to  the  luppresslon 
of  flutter  was  sucoessfuHv  demonstrated  during  two  recent  studies 
in  the  Langley  transonic  dynamics  tunrral.  The  first  study  Involved 
the  Implementation  of  an  aerodynamic-energy  criterion,  ueing 
both  leading-  and  traillng-adgo  controls,  to  suppress  flutter  of  a 
simplified  delta-wing  model.  Use  of  this  technique  resulted  In 
an  Increase  in  the  flutter  dynamic  pressure  of  epproximetely 
12  percent  for  this  model  at  a Mach  number  of  0.9.  Anelytlcel 
methods  used  to  predict  the  open-  and  closed-loop  behavior  of 
the  modal  are  also  discussed.  The  second  study,  which  it  a 
joint  effort  with  the  Air  Force  Flight  Dynamics  Laboratory,  was 
conducted  to  establish  the  effect  of  active  flutter  suppression 
on  a model  of  the  Boeing  B-52  Configured  Vehicle  (CCV).  Some 
preliminary  results  of  this  study  Indicate  significant  improvements 
In  the  damping  associated  with  the  critical  flutter  mode.  Author 

N74-26664  Office  National  d'Etodus  et  da  Kecherches 
Aaronautlquas.  Pario  (France). 

FLUTTER  CONTROL  BY  MODIFICATION  OF  AN  EIQEN 
VALUE 
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J.  Angelini  In  AQARO  Active  Control  Systems  for  Load 
Alleviation.  Flutter  Suppreealon  and  Rida  Control  Mar.  1974 
p 49-56  In  FRENCH.  ENGLISH  aummary  (For  avaMebility  see 
N74-25650  16-02) 

A technique  for  defining  an  active  control  system  to  etabillia 
a multiple  degree  of  freedom  coupling  of  modes  on  an  aircraft 
is  presented.  This  technique  modifies  only  the  value  of  the  unstable 
root  of  tha  nheracteriitlo  equation  and  keeps  unchanged  the 
corresponding  eigen  vector  end  the  other  generalized  charactarls- 
tics.  Considering  this  property,  it  la  hoped  that  this  method  leads 
to  the  least  possible  interaction  with  the  system.  Author 

N74-2B665  Messerschmitt-Boelkow-Blohm  G.m  b H..  Munich 
(West  Germany) 

ACTIVE  FLUTTER  SUPPRESSION  ON  WINGS  WITH 
EXTERNAL  STORES 

Q.  Heidi.  A.  Lotze.  and  Q.  Bensburg  In  AGARO  Activa  Control 
Syetams  for  Load  Alleviation,  Fiuttar  Supprtsilrjn  and  Rida  Control 
Mar  1974  p 57.76  raft  (For  avallabllltv  saa  N74-26660 
16-02) 

A control  aystem  Is  described,  which  Is  able  to  supprass 
flutter  of  wing-external  aiote  combinations.  Tha  aarodynamic 
fiuttar  suppiaeiion  forces  art  generated  by  movabla  vsnas. 
attached  to  tha  stores,  which  are  moved  by  a feedback  signal 
from  the  stora  motion  In  auch  a way.  that  thuie  forces  dimp 
the  store  motion.  By  adjusting  tha  phase  of  the  eervoloop  it  is 
poijMhie  to  hive  an  active  fiutter-evstem  below  the  flutter-speed 
of  the  passive  system.  This  arringement  can  be  used  to  excite 
the  flutter-mode  et  subcritloal  speeds  By  switching  off  the 
servoioop.  damping  and  fraquenev  oan  be  evaluated  The  active 
flutter  suppreaslon  syetem  can  also  be  used  for  reducing  the 
level  of  externally  forced  vibration  on  atorea  which  could  occur 
through  axoltstion  by  buffet  or  gusts.  Tests  results  for  an  elastic 
wlnd-tur^nel  model  are  given  end  compared  with  analytical 
predictions.  Correlation  Is  very  good,  considering  the  complexity 
of  the  problem.  Authoi 


N74-30430I  Advisory  Group  for  Aercipaoe  Research  and 
Development.  Parli  (France). 

THE  TREATMENT  OF  INTERACTION  OF  HANDLING 
QUALITIES,  8TASILITY,  AND  CONTROL  ON  STRUCTURAL 
LOADS  SY  CURRENT  SPECIFICATIONS  Summary  Report 

Clifford  F.  Nawbarry  (Boeing  Co..  Wichita,  Kans.)  Jun.  1974 
1 B p refs 

(AGARD-R-621}  Avail:  NTIS  HC  $4.00 

Aircraft  structural  loads  arise  not  only  from  such  lourcai  ne 
maneuvers,  landings,  gusts  end  taxiing,  but  era  developed  and 
Influenced  by  aircraft  handling  qualities,  itability  and  control 
characteristics.  The  r .ructure,  the  aarodynamlos.  and  the  control 
system  are  {ointly  considered  to  evaluate  the  capability  to  lolvn 
the  Interaction  problem.  Usage  and  adequeuy  of  existing 
specifications  are  considered  Factors  which  Influence  the  decision 
to  use  edvancad  control  techniques  and  analytical  studies  and 
tests  to  Insure  technical  integrity  are  explored.  Author 


N74-31429I  Adviaory  Group  for  Aerospace  Research  and 
Developmant,  Paris  (France). 

ADVANCES  IN  CONTROL  SYSTEMS 

May  1974  313  p refs  In  ENGLISH  partly  in  FRENCH  Conf. 
Presented  at  17th  Meetirtg  of  tha  Guidance  and  Control  Ponel 
of  AGARD.  Geilo.  Norway.  24-26  Sep.  1973 
[AGARDCP137I  Avail  NTIS  HCSIS.VB 

The  proceedings  of  a conferance  on  control  lyitemi  for  aircraft 
control,  angina  control,  and  automatic  pilots  are  preiantad  The 
subjecta  dlicusced  include  the  following;  (1)  applied  control  theory, 
(2)  control  system  performance  optimization,  (3)  control  system 
architecture  and  reliability,  (4)  application  of  sdvanotd  control 
systems,  and  (5)  integrated  flight  control  and  operillons  The 
oharscterlstlcs  of  control  systsms  for  specific  typas  of  aircraft 
are  analyzed.  The  development  and  application  of  fly  by  v/ira 
ttchniquti  ara  raported.  The  uae  of  computers  as  an  aid  to 
flight  control  lystam  design  is  explained.  For  individual  tltiae. 
eee  N74-31430  through  N74-3M67. 


N74-31430  Systeme  Technology.  Inc..  Hewthorne.  Calif. 

A HISTORICAL  PERSPECTIVE  FOR  ADVANCES  IN  PLIGHT 
CONTROL  SYSTEMS 

Duane  McHuer  and  Dunttan  Graham  In  AQARD  Advan  In 
Control  Systama  May  1974  7 p refs  (For  availability  eee 

N74-31429  21-02) 
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A britf  hittory  of  thi  invtillgitloni  into  nitui*  of  lirctaft 
control  and  atablllty  it  piatantad.  Tha  activillat  of  aarly  Invaitlga- 
toii  art  axaminad  and  lomt  of  thtir  accompllilimanli  art  citad. 
Tha  hittoficti  aiai  art  dividad  Into  tha  ptrioda  of  1890  to  1934. 
1934  to  1947.  and  1947  to  tha  piatant.  Extmplai  of  ttabllily 
davalopmcnti  for  ipacillc  aircraft  art  citad.  Author 


N74-31431  Ollica  of  tha  Aatlatant  Chlal  of  Staff  lAir  Foroal. 
Waihlngton.  0 C 

THE  DIOITAL  AIRPLANE  AND  OPTIMAL  AIRCRAFT 
QUIOANCE 

Allan  0 Otyton  In  AQARD  Advtn  in  r.ontrol  Syalamt  May 
1974  14  p raft  IFoi  availability  tat  M74  31429  21  02) 

Tha  uaa  of  optimal  flight  path  guldanca  for  aircraft  In 
aatiafying  varloui  military  and  civilian  mlaaion  raqulramanta  la 
diacuiaad  Tha  concapta.  ayatamt.  and  algorithina  which  maka 
optimal  aircraft  flight  path  guldanca  faaalbla  ara  pryiantad.  Tha 
digital  airplana  which  It  bated  on  a large  digital  computation 
oapablllty,  a digital  data  but.  taniort.  and  ditplay  tyttama  It 
utad  at  an  axampla.  The  davalopmant  of  the  methodology  and 
algorilhmt  for  directing  tha  aircraft  It  Invattlgaltd.  Author 


N74-31439I  Norgat  Ttknitkt  Hoagtkola,  Trondhalm. 

■ OMI  INTIORITY  PRORLIMt  IN  OPTIMAL  CONTROL 

•VITIMS 

Ola  A.  Solhalm  In  AQARD  Advan.  In  Control  Sytlama  May 
1974  10  p raft  (For  availability  tea  N74-31429  21-03) 

A multlvarlabla  faadback  control  tyatam  It  daflntd  at  being 
of  high  Intagrlty  If  It  ramtint  ttabla  under  failure  condhlona. 
Integrity  problami  ancountarad  In  optimal  control  lyttamt  ara 
Invaallgatad.  Two  typat  of  failure  conditlont  arc  conaldared, 
namely  actuator  failure  and  lantor  failure  At  to  tha  atruotura 
of  tha  control  tyilam.  a llnatr  faadbtok  law  with  feedback  from 
all  the  tiata  varlablat  It  contidarad.  Sytlamt  with  ttata  attimttort 
era  alto  dealt  with.  Tha  Integrity  problem  It  ditcutttd  bated  on 
tha  alganvaluat  of  tha  cloiad-loop  lyttam  Soma  datign 
procadurat  are  tuggactad.  Finally,  tome  numerical  raauitt  ara 
pratantad  Author 

N74-31433  Bodahtaawark  Qaraatatachnik  Q.m  b.H.,  Uabnriingan 
IWatt  Oarmanyl 

APPLICATION  OP  MODAL  CONTROL  THEORY  TO  THI 
OEIION  OP  DIOITAL  PLIOHT  CONTROL  SYITIMI 
Ulrich  Hartmann  In  AQARD  Advtn.  In  Control  Syitamt  May 
1974  21  p raft  (For  ivaillbllity  tea  N74'31429  21-02) 

Tha  datign  of  digital  flight  control  tyttamt  la  lubtlantlally 
timpllflad  by  uilng  modal  dttign  malhodt.  Tht  theory  ot  modal 
datign  It  bated  on  a ttata  apace  daicriptlon  of  the  control 
lyttam.  For  a dtilrad  pole  dlitrlbution  of  tha  control  lyitam 
thit  theory  directly  provldai  a gain  rnttrlk  for  tha  faadbtck  of 
the  ttata  varlablat  Due  to  the  fact  that  all  ttata  varlablat  are 
not  alwtyi  avallibla.  tha  problem  cl  animating  non-maaiurabla 
itata  varlablat  arliat.  For  lolving  thli  problem  tha  Iheonr  of 
obiarveri  can  be  utad  It  ihowi  however  that  an  ebtanrar  It 
not  In  a petition  to  provide  without  adaptation  utabla  ettimatad 
valuat  of  lha  mitting  ttata  varlablat  for  the  oomplata  flight 
range.  For  tolvlng  practloal  daaign  problama  a minimum  order 
obiarvar  It  tharalora  ptrticultrly  lul'tbla  at  It  It  ganarally  tttiar 
to  obtain  programmtblt  appronlmtllon  lawt  for  lha  email  number 
of  paramatara  of  thli  obiaivar.  It  wtt  further  aliamplad  to 
circumvent  lha  attlmallon  problem  by  lha  following  meant:  (1) 
tlmpllflcatlcn  of  tha  ttita  artuitlont  to  tllmintta  non-maaturebla 
atttt  varlablat.  (2)  trinaformtllon  of  tha  atata  vector  and.  (3) 
appropriate  talacllon  of  tha  datirad  pole  dlitrlbution  It  thowad 
that  In  thli  way  a prompt  and  diract  datign  of  dlicrott-tima 
flight  control  tyitami  It  pottibla.  Two  axamplat  are  utad  to 
dainonalrale  lha  rctulti  of  ilrnulttloni  and  flight  laita:  Tha 
datign  of  i pitch  ittitudo  control  eystam  and  a rnll/yaw  control 
ayatam  for  a STOL  aircraft.  Author 


N74-31434*  nlationtl  Aaronautict  and  Space  Adminlatratlon. 
Langley  Raiaarch  Canter.  Longlay  Siailon,  Va. 

COMPUTER-AIDED  DESIQN  OF  CONTROL  SYETEMt  TO 
MEET  MANY  REQUIREMENTt 

A A Schy.  W.  M.  Adami.  Jr.,  and  K Q.  Johnaon  In  AQARD 
Advtn  In  Control  Syiltmi  May  1974  7 p raft  (For  availability 
tea  N74-31420  21-021 
CSCL  QIC 

A method  ii  daicilbad  lor  uilng  nonllnttr  programing  In 
tht  computtr-tlded  dtiign  of  ilrpltnt  control  tyttamt  It  It 
tiiumad  that  tht  quality  of  luch  tyttamt  dapandt  on  many 
criteria.  Theta  orilarla  are  Included  In  tha  conatrainta  vactor  (Inataad 


of  atttmpting  to  combine  them  into  a tingla  acaltr  crlttrlon.  at 
la  uiually  dona),  and  tha  daiign  procaada  through  a laquanet 
of  nonimtir  programing  lolutloni  in  which  tha  daiignar  vjriai 
lha  ipaoillentlon  of  lata  of  raqulramanta  Itvtie  Tha  malliod  It 
applied  to  daaign  of  a lateral  liability  tugmtnittlon  tyttem  ISAS) 
for  t fighter  airplana.  in  which  tha  raqulramanta  vactor  it  chotan 
from  tha  official  handling  qualltiaa  ipaclflcatlont.  Ratultt  are 
ahewn  for  tavaril  timpla  SAS  eonflgurtiioni  datignad  to  obtain 
datlrabla  handling  qualitift  ovar  all  dttign  flight  conditlont  with 
minimum  faadbtcli  gilnt  Tht  cholct  of  tha  final  datign  for 
etch  ettt  It  not  uniqut  but  dtptndt  on  tht  datigntr't  dteltion 
at  to  whioh  achitvabit  aat  of  raquiramantt  lavalt  rapraiantt  tha 
beat  for  that  lyitam.  Ratultt  mdicatt  that  it  may  bi  pottibla  to 
daiign  conttant  piramatar  SAS  which  can  latitfy  tha  matt 
ttringant  handling  qutlititi  raqu'ramanti  for  fighttr  airplantt  In 
til  flight  conditiunt  Tht  role  of  tha  daiignar  at  a dacielon  maker. 
Interacting  with  the  oemputar  piogram.  la  diicuttad  Advantagai 
of  tbli  type  of  datignar-computar  Intaractlon  ara  amphailiad. 
Datlrabla  aKtaniloni  of  tha  method  ara  Indicated  Author 


N74-3143B  Air  Force  Avionict  Lab..  Wright- Paltaricn  AFB. 
Ohio. 

A DIRION  PRDCBOURI  UTILUINO  CR09BFIID9  FOR 
COUPUD  MULTILOOP  BVBTIMR 

Paul  B.  Baalla  and  R.  E.  Curry  {MIT,  Cambridge)  In  AQARD 
Advtn.  In  Control  Syttama  May  1974  10  p raft  {For  availability 
•at  N74-3I429  21-021 

A fraquanoy-domtln  datign  proetdura  for  daooupllng  multi- 
input, multi-output  tyttamt  It  datorlbad:  lha  friquanoy  domain 
hai  tha  advtniaga  ot  providing  Intight  and  aaia  of  aatiafying 
apacllleatlont  that  art  difficult  to  matt  with  tiata-aptoa  mathodi. 
A dttign  proetdura  tor  a iwo-lnput.  two-nutput  lyitam  wlthput 
oroiifaadt  it  pratantad  flrtt.  erpaafttdi  ara  than  Iniroduead  to 
altar  tht  opan  loop  dynamlct.  and  iht  dtalgn  procadura  la  appiltd 
to  tha  modifltd  plant.  Thi  conatrainta  on  tha  eholea  of  oroiifttdi 
art  dltouiiad.  Extanilon  to  a two-input,  thraa-oulput  lyittm  It 
made  whan  one  of  lha  outputt  It  dominated, by  another;  guldallnat 
tor  uhooimg  tha  cioiifatdt  art  given.  Thli  proetdura  It  applied 
to  datign  t litaril  cruitt  control  tyittm  for  tht  tpact  ihultit 
orbittr'  iKtot  dtoouphng  with  croiifatdi  ratultt  In  tkcalltnt  oloitd 
loop  rttpontn  Author 


N74'31436  Noiwtgian  Defunct  Rettatch  Eitablithmant.  Klalltr 
DIV.  for  Eltotronlot. 

CONtTRUCTION  OF  tUBOPTIMAL  KALMAN  PILTER8  BY 
PATTIRN  SEARCH 

Nile  Chrittophtrttn  end  Trult  Ltnga  NItltan  In  AQARD  Advtn. 
In  Control  Syiitmt  May  1974  S p reft  IFot  availability  tee 
N74-31429  21-02) 

A tyttemiilo  method  lor  tha  optimal  datarmmttlon  ol 
paiamaleri  in  tuboplimal  Kalman  llltari  It  pratantad  Such 
timpllflad  flltari  are  fraquantly  nacatiary  in  order  to  implamani 
a Kilman  filter  on  t imall  tpaclal  purpott  computer.  In  order 
<0  optimiie  tha  ptrinrmanct  of  theta  llltari,  a paramatat 
oiMImiiatlon  problem  may  ba  Involved.  Tha  malhod  ol  aolullon 
II  a modiligd  varaion  of  Roianbfock'a  patlarn  laaich  Thli  It  a 
direct  aaarch,  permitting  a vary  wide  clan  of  parlormanct 
matturai  not  nncatiarily  tnalyticil  in  ntlun.  Tha  axampla  given 
la  tha  dalirminatlon  of  a aubnptimal  llltar  lor  a hybrid  marina 
navigation  lyatem  with  thirty  xiata  variable!  Author 


N74-31437  Singer  Cu..  Little  Falli.  N.J.  Kaarlott  DIv. 

USE  OF  ADVANCED  CONTROL  THEORY  AB  A DESIQN 
TOOL  FOR  VEHICLE  GUIDANCE  AND  CONTROL 

R.  M.  Brodia  In  AQARD  Advan  In  Control  Syitami  May 
1974  10  p IFrrr  avallabilily  aaa  N74-3142B  21-021 
(Coniraci  F0863B-7 1 •C-02271 

A technique  It  demonttrated  which  permit!  the  numerical 
tolutlon  pf  tht  linear  optimal  rtgulator  problam  to  ba  utad  at  t 
gaiitrallrad  dttign  tool.  In  particular  thli  technique  affordt 
aimpllfication  over  lha  uaual  frequency  domain  mathodi  for  high 
order  guldanca  and  control  tyttama  while  retaining  compatibility 
with  tha  fraquancy  domain  aipaciallv  for  atablllty  analyale.  In 
addition  to  making  a more  rapid  aolution  to  tha  datign  problem 
pottibla.  tha  ttructura  ol  lha  optimal  controller  landi  lliall  to 
tha  combination  ol  tha  guldanca  tnd  control  problame  Into  a 
tingle  optimum  or  bait  aolution.  Author 
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N74-3143I  Nurgai  Tiknluki  Hoagihola,  Tfondhtim 
OPTIMAL  CONTROL  OF  STOCHASTIC  SYSTEMS  WITH 
UNSPECIFIED  TERMINATION  TIMES 

Rolf  Hanrikten  In  AGARD  Advan  in  Control  Syatama  May 
1974  top  raft  IFor  •valltblllty  aae  N74' 3 1429  21-02) 

A gama-thaorallc  approach  to  optimal  control  problami  of 
dlicrala-tlme  ttochattic  lyatamt  with  unipaclllad  tarminatlon 
timaa  la  praaantad.  In  aomawhat  the  aama  aanaa  aa  atochaatic 
ayatama  with  fixad  tarminatlon  timaa  may  ba  ragardad  aa  a 
kind  of  aingla-axparlmani  (lined  aamplaaixal  gamaa.  atochaatic 
ayatama  with  unapacifiad  tarminatlon  timaa  may  ba  ragardad  aa 
a kind  of  aaquantial  gamaa.  A ma)or  part  of  tha  papar  ia  davotad 
to  tha  aynthaala  of  Bayaa  control  pollciaa  for  truneatad  control 
procaaaaa.  a tarm  which  la  quite  analogoui  to  truneatad  aaquantial 
gamaa  Two  alinpla  axamplea  ora  given  Author 

N74-3143S  Royal  Aircraft  Eatabllahmant,  Famborough  (England). 
Avionica  Dapt. 

FLIGHT  CONTROL  SYSTEM  DEVELOPMENT  IN  THE  UK 
0.  Klmbarlay  and  P.  W J.  Pullant  In  AQARD  Advan  In  Control 
Syatama  May  1974  13  p rale  IFor  availability  aaa  N74-31429 
21-021 

Tha  davalopmant  of  automatic  flight  control  ayatama  In  tha 
U.K.  la  daaorlbad.  Military  and  civilian  appllcatlona  of  oontiol 
ayatam  davalopmant  ara  raponad  Tha  raquliamanta  of  a control 
ayatam  ara  dafinad  with  raapact  to  mlealon  parformanca.  ayatam 
Intagratlon,  almllar  radundanc,',  and  control  actuation.  Spaciflo 
axamplaa  of  control  Inatallatlon  and  flight  taat  raaulta  ara  Inoludad. 
Tha  flight  taat  raaulta  Indicate  that  a full  lima  fly  by  wira  ayatam 
la  faaalbla  and  rapraaanta  a praraquialta  to  ayatam  axploitatlon 
In  tha  form  of  auch  concapta  aa  control  configurad  vahiclaa. 

Author 


NT4-31440  Aaronautlcal  Syatama  Dlv.,  Wrlght-Pattaraon  AFB. 
Ohio. 

F-1S  EAOLE  FLIOHT  CONTROL  SYSTEM 

Edward  H.  McDonald  In  AOARD  Advan  In  Control  Syatama 

May  1974  8 p (For  availability  aaa  N74-31429  21-021 

Tha  high  parformanca  damanda  of  tha  flight  control  ayatama 
of  today'a  llghtui  lypa  aircraft  normally  ara  aaaoolatad  with 
undaalrabla  complexity  How  thia  complaxlty  waa  mlnimitad.  tha 
hardwara  aolutlon  to  hlatorlcal  daaign  problama.  and  how  tha 
aalullon  avolvad  ara  diacuaaad  A narration  Includaa  tha  pra- 
hardwara  daaign  phaaa  during  which  time  axhauatlva  almulator 
analyiaa  ware  made  Tha  unique  Integration  of  flight  controls 
with  other  aircraft  ayatama  la  ravaalad  along  with  llmitad 
parformanca  and  taat  raaulta.  Tha  more  algnlflcant  aubcompo- 
nanta/ayttama  ara  aaparalaly  addtaaaad:  namaly  tha  automatic 
flight  control  ayatam,  tha  atabllator  actuator,  and  tha  control 
stick  boost  and  pitch  companaator  package  In  conclualon,  ovarall 
aallanl  capabilities  are  anumaratad  which  aubaianllataa  tha  existing 
high  confldanca  Isvsl  ralativa  to  the  ayatam.  Author 


N74-31441  Thomson-eSF.  Isay  lea  Moulineaux  IFrsncal  Groupo 
Optroniqua  da  la  Dlv. 

NEW  CONCEPTS  OF  VISUALIZATION  FOR  AIRCRAFT  AND 
SPACE  SHUTTLES  INOUVIAUX  CONCEPTS  OB  VISUAL- 
ISATION POUR  AVIONS  ET  NAVETTES  SPATIALESi 
M.  Couaaadlara  in  AGARD  Advan  In  Control  Syatama  May 
1974  9 p In  FRENCH  (For  availability  aaa  N74  31429  21-021 
Inslrumantatlon  ayatama  adaptable  to  aircraft  and  apace 
shuttle  visualixatlon  concepts  ara  reported  Tha  syatama  conaidarad 
Include  haad-up  displays,  alactric  attitude  diractlon  Indicators, 
alactrlc  horliontal  situation  indicator,  angina  display,  mulll-lunclion 
display,  and  radar  visualiiatlon  matara  Simulation  raaulta  and 
possible  advantages  of  lhasa  syatama  over  convantional  ones 
ara  discussed.  Tranal.  by  E H.W 


N74-31442  Royal  Aircraft  Estsbilshmant.  Famborough  (England). 
Controls  and  Displays  Dlv 

ON  THE  DESION  AND  EVALUATION  OF  FLIGHT  CONTROL 
SYSTEMS 

F.  R.  Gill  In  AQARD  Advan.  In  Control  Syatama  May  1974 
13  p refs  (For  availability  aaa  N74-3t4Z9  21-02I 

An  analysis  of  flight  taat  results  of  control  ayatama  for  fighter 
and  transport  aircraft  la  praaantad  Tha  ayatama  under  conaidar- 
atlon  employ  convantional  linear  control  policlaa  with  tha  daaign 
being  based  on  a paramatar  optimization  tachnlqua  Tha 
two  modes  which  ara  diacuaaad  ara  a pilch  rata  maneuver 
demand  ayatam  (or  tha  fighter  aircraft  and  on  ILS  glide  path 
and  flare  ayatam  for  tha  trantport  aircraft.  Studies  to  replace 
linear  control  by  variable  gain  policies  ara  iliscuaaad  The  raaaons 


for  and  tha  prlnclplaa  of  tha  variable  gam  oontrol  pollciaa  ara 
outlined.  Tha  prlnclplaa  of  flight  evaluation  methods  employed 
with  tha  oontrol  ayatam  taels  are  Included  Author 

N74-31443  Honeywell.  Inc . Mlnnaapolla.  Minn 
A FLY-BY-WIRE  FLIGHT  CONTROL  SYSTEM  FOR  DECOU- 
PLED MANUAL  CONTROL 

A.  J.  VanDlarendonck.  K Saiastt  (AFFDLI.  and  E.  E.  Yore  In 
AOARD  Advan.  In  Control  Syatama  May  1974  7 p rala  (For 
availability  aaa  N74-31429  21-02) 

(Contract  F33616-72-C-126ei 

A sight  line  autopilot  (SLAP)  was  daalgnad  lor  tha  AC- 130 
Qunship  to  Improve  the  gun  pointing  ability  This  paper  praaanta 
tha  unique  design  procedure  and  davalopmant  phlloauphy  that 
was  used  It  amphaalzaa  the  paculiaritlas  cl  thia  weapon  delivery 
concept,  tha  problem  areas  and  tha  results  of  the  dasign 
Multi-axes  coupling,  digital  computar  control,  avallebla  mssiura- 
manta,  and  optimistic  parformanca  raqulramanls  prompted  tha 
use  of  modern  control  daaign  taehniquaa.  Optimal  control  laws 
ware  ganaratad  for  all  modes  and  aubmodas.  No  classical  analysis 
was  partormad  Proportlonal-plua-Intagral  control  was  Included 
to  raduca  nonlinear  affects  Roth  llnaar  and  nonllnaai  simulation 
results  varlllad  that  tha  autopilot  mat  tha  optimistic  parformanca 
raquirsmanta  In  apita  ol  poor  parformlng  aarvo-actuatora,  which 
llmitad  tha  bandwidth  of  control  laws.  Mora  recently,  ground 
and  night  laata  have  bean  partuimad  Author 


N74-31444  Laboratolra  Cantral  da  Talacornmunicationa.  Paris 
IFrancal. 

DEFINITION  AND  SIMULATION  OF  A DIGITAL  FILTBR  AND 
PILOT  DEVICE  UTILIZING  MODERN  DESIGN  TICHNIQUBS 
OP  FILTRATION  OONTROL  iDIFINITION  ST  SIMULATION 
D'UNE  BOUCLB  DIGITALS  DE  PILOTAGE  D'BNGIN 
UTILIEANT  LEE  TECHNIOUES  MODERNEE  DE  FILTRAOB 
IT  DE  COMMANDBl 

C.  A Datmon  and  H Euian  In  AQARD  Advan.  in  Control 
Syatama  May  1974  13  p tsfa  In  FRENCH  (For  ayallabilltv 
aaa  N74-31429  21-021 

Modem  optimal  control  tachnlquai  usad  to  dafina  and  aimulaia 
digital  flllati  tor  pilot  davloaa  are  diaoussad.  Nolaa  maaiuramanta, 
ayatam  dynamiui.  and  physical  propartiaa  ol  tha  dtvioa  ara 
txamlnad.  Tranal.  by  E.H.W. 


N74-31449  Advisory  Group  lor  Aitoapaca  Raiaaroh  and 
Davalopmsht,  Paris  (Franca).  ' 

AN  IXPIRIMINTAL  INVIBTIQ ATION  INTO  DUPLEX 
DIGITAL  CONTROL  OF  AN  ENGINE  WITH  REHEAT 
J.  F 0.  Evani  and  K A.  Halpa  In  lls  Advan  In  Conliol  Syittmi 
May  1974  14  p (For  ayallablllty  aaa  N74-3I429  21-021 

The  applloation  ol  oroaa-monitoring  computara  with  a 
hydromachanlcal  baok-up  ayatam  to  control  a P.9  50  |at  angina 
la  diBouaaad  Tha  choice  ol  a digital  control  •ystam  was  baaed 
on  the  complaxlty  ol  modirn  angina  canttol  raquirsmanta 
aapoDlally  at  tha  rahsat  and  ol  tha  ayatam  Total  hydtomachanl- 
cal  control  without  tha  oomputar  raaulta  In  complaxlty  and 
inoiasisd  coata  Tha  digital  ayatam  la  wall  suited  to  tha  functions 
of  achoduling.  daoision  making,  tlma-vaiyinq  paramttars,  and 
noniintarlly  condlilona.  Tha  faaturaa  of  tha  digital  equipment  In 
high  Integrity  lyatama  are  analyiad.  Tha  basic  control  ayitam 
and  the  ravarilcnary  mods  cl  tha  ayitam  ais  axamlnsd.  Tha 
raaulta  ol  ptiforminca  tails  uaing  tha  computet  controllad  ayatam 
ara  reported  Author 


N74-3144E  Boeing  Commarclal  Airplane  Co.,  Saatlla,  Wsih. 
APPLICATION  OP  REDUNDANT  DIGITAL  COMPUTIRE  TO 
PLIGHT  CONTROL  SYSTEMS 

R L Schoanman  In  AOARD  Advan.  In  Control  Syatama  May 
1974  13  p IFor  availability  aaa  N74-31429  21-02) 

Tha  use.  opsratloni,  and  lallura  modes  of  a ladundani  digital 
ayatam  for  aircraft  control  ata  diacuaaad.  Emphaala  la  placed  on 
tha  flight  crltloal  aapacta  such  aa  automstio  landing,  command 
augmentation,  and  fly  by  wlia  contiol  Tha  ratlonala  for  aalaoting 
digital  flight  uonitol  ayatama  is  txplalnad.  Specific  application  ol 
digital  flight  control  ayatama  to  tha  suparaonic  trtnaporl  airoraft 
IS  analyzad.  The  ayatam  topics  which  ara  alfaclsd  by  tha  digital 
ayatam  are  Ml  affect  of  croai-channal  voting  on  rallabillty,  121 
croaS'Channal  voting  mechanization.  (31  Input-output  InWrfaca, 
and  14)  tha  atfaot  of  actuator  configuration  Block  dlagrami  ara 
included  to  show  tha  intarralatlonihipe  of  tha  computer  ilgnals 
and  componanla.  Author 
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NT4‘I1447  Bod«niMW»ik  OfritltMchnlk  Q.m  b.  H . Ubbbrtingtn 
iWnt  Ottmany) 

RIALIZATION  AND  FLIQHr  TUTS  OP  AN  INTIQRATKD 
OIOITAL  PUOHT  CONTROL  BVITIM 
Robert  K Zaoh  In  AQAND  Advtn.  In  Control  Syitami  May 
1974  20  p rail  IPflr  avalllblllty  ua  N74-3U29  21-02) 

Tlta  Introduction  of  digital  computara  Into  modarn  alrotaN 
control  lyitama  for  tha  iniagratlon  of  all  tha  functlona  In  a camplaii 
automatic  flight  control  tyitam  li  diaouiiad.  In  order  to  raallta 
luch  practical  lyatami  iconoinlcally.  tha  functional  raquiramantt 
lor  the  computar  and  intarfaca  ware  firii  dailvad  by  tha  analytic 
of  tha  taaki  and  by  tha  hybrid  almulatlon  of  tha  functlona.  whara 
tha  alroralt  and  tetuatort  Mara  almulatad  on  an  analog  computer 
and  tha  AFCS  on  a ganaral  purpota  digital  computer  Bai^  on 
thaaa  raqulramanta,  a free  progtammabla  In-flight  timulator  twat 
daaignad,  built  and  flown  In  the  tatt  alroralt.  Thia  aqulpmartt  la 
oompatlMa  with  the  laboratory  hybrid  tlmulation  aquipmant.  Tha 
in-lllght  timulator  allowa  aaparlmanta  of  dllftrani  control  latwa, 
and  waa  utad  to  chKii  and  prove  tha  required  control  lortti  for 
a tpaoiti  digital  ayatam  davalopad  lor  flight  control.  At  la  thown, 
thli  latter  ayatam  fulllllt  all  the  functional  raqulramanta  and 
oonilatt  of  a email  digital  computar.  an  intarfaca  lor  tlgnal 
oonvaralon  and  a plloti  control  panel.  All  lunctlont  of  a modem 
AFCS,  auch  at  ilabllliar,  automatic  approaoh,  automatlo  landing 
and  other  autopilot  functlona  aa  wall  aa  praflighi  and  Inflight 
tatta  ware  intagratad,  by  programming  tha  aamloonductor 
marmory.  Tha  flight  triala  of  tint  ayatam  in  tha  teat  alrorah 
ahowad  tha  aatltlaotory  functioning  of  tha  ayatam  over  tha  whola 
aircraft  flight  anvalopa.  Tha  good  control  eharaolailatlct  ware 
conlirmad  with  tha  maaaurad  ratpontai  In  flight.  Author 


NT4-3144a  LTV  Aarotpaca  Corp..  Dtlitt,  Tan.  Syttama  DIv. 
APPLICATION  OF  OIOITAL  FLV-BV-INIRI  TO  FIOHTIR/ 
ATTACK  AIRCRAFT 

Ryltnd  A.  Baldwin  In  AGARO  Advan.  In  Control  Syttama 
Way  1974  10  p rafa  (For  availability  laa  N74-31429  21-02) 
Soma  of  the  banafitt  to  ba  derived  from  digital  fly-by-wira 
flight  control  ayatama  applied  to  airaoli/ fighter  airoraft  are 
praaantad.  An  Intagratad  ttabillty  augmentation  ayatam  and  control 
augmanitlion  tytlam  machanlaatlon  la  daacribad.  Daaign  critarlt 
are  ravlawad  and  trade  aludlat  that  ware  made  to  aatabllah  tha 
proper  level  of  redundancy  are  daacribad.  Tha  raaultlng  quadruplea 
ayatam 'configuration  la  praaantad  ahowlng  intarfaoaa  with  digital 
procaaaori.  Computer  ttudlaa  undartakan  to  aupport  aalaction  of 
tha  proper  digital  word  length  and  Iteration  rata  are  aummarltad, 
and  tha  affect  of  varlationa  of  lhata  paramatart  upon  ayatam 
performance  It  ihown.  A brief  datorlptlon  ol  the  data  handling 
tyitam  and  tha  computar  raquiramanti  are  includad  along  with 
a block  diagram  lummarlilng  tha  Intagratad  tyitam.  Parformanoa 
of  tha  digital  flight  control  lyatam  la  compared  to  that  of  tha 
analog  lyitam  now  In  uaa  in  tha  A-7  alicralt.  Open  loop  tatt 
dot!  ol  a laboratory  tatt  configuration  in  which  aircraft  control 
lawt  are  programmed  are  given.  Author 


N74-31440  Marconl-Elllott  Avionic  Syttama  Ltd.,  Rochaitar 
(England!  Flight  Controlo  Olv. 

THI  OIBION  AND  DIVCLOPMINT  OF  THB  MRCA 
AUTOPILOT 

D.  I.  Jackion  and  J.  M.  Cornay  In  AQARD  Advtn  in  Control 
Syatami  May  1974  11  p (For  availability  tea  N74-31439 

21-021 

Tha  datlgn  and  davalopmant  of  an  autopilot  and  a flight 
diractur  lyatam  are  datnrlbad.  Emphatit  la  placed  on  tha  ptoblam 
of  aitauring  (light  aafaty  In  tha  low  altitude  autopilot  modaa. 
Tha  tublacta  contidartd  are:  (II  datlgn  phllotophy.  (2)  ayatam 
oonflguratlori  and  control,  (31  hardware  davalopmant,  and  (4) 
aoftwara  Implamantatlon.  Tha  ayatam  la  daaignad  to  provide 
automatic  control  of  tha  aircraft  In  putch  and  lateral  planaa  In  a 
variety  ol  operating  modaa.  A flight  director  la  Includad  which 
provldaa  algnala  to  tha  pllot'a  inttruiiiantt  to  enable  tha  pilot  to 
monitor  tha  autopilot  parformanca  and  to  uaa  tha  algnala  lor 
flight  path  guidance  If  an  autopilot  mallunctlon  occura.  Author 


N74-314BO*  National  Aaronaulloa  and  Space  Admlnlatration 
Flight  Raaaarch  Canter.  Edwardt.  Calif 
DIBIO N AND  FLIOHT  IXPIRIBNCK  WITH  A OIOITAL 
FLV-SV-WIRf  CONTROL  IVBTIM  IN  AN  F-B  AIRPLANI 

Dwain  A Dealt  and  Kenneth  J.  Sialal  In  AQARD  Advan.  In 
Control  Syttama  May  1974  10  p raft  (For  availability  tea 

N74-31429  21-021 
CSCL  01 C 


A digital  fly-by-wira  flight  control  ayatam  waa  daaignad,  built, 
and  for  tha  flrat  lima  flown  In  an  alqilana.  Tha  ayatam.  which 
utat  componantt  from  tha  Apollo  guldanoa  ayatam,  la  Inttallad 
In  an  F-8  airpitna  at  tha  primary  control  ayatam.  A lunar  module 
guidance  computer  la  tha  oantral  alamont  in  tha  three -exit, 
alnglo-channal,  multimode,  digital  control  ayatam  A triplex 
alactrloal  analog  ayatam  which  provldaa  unaugmantad  control  ol 
the  airplane  It  tha  only  backup  to  tha  digital  ayatam  Flight 
raaulta  ahowad  htghly  auccattiul  ayatam  oparatlon,  although  tha 
trim  update  rata  waa  Inadaquttt  for  praclaa  trim  chingaa,  cauaing 
minor  concarn  Tha  uaa  of  a digital  ayatam  to  implamani 
conventional  control  lawt  proved  to  ba  practical  lor  fllghl.  Logic 
functlona  coded  at  an  iniagral  part  of  tha  control  lawt  ware 
found  to  ba  advantagaoua  Although  aoftwara  varifrcation  raqulrad 
axtanalva  effort,  oonddanca  In  the  aoftwara  waa  aohiovad. 

Author 


N74-31491  Dautaeha  Foraohungt-  und  Varauohaanatalt  fuar 
Lult-  und  Raumlahrt,  Brunawick  (Watt  Qarmtnyl. 

OIOITAL  FLV-BY-WIRI  CONTROL  BYOTIM  WITH  BIU- 
DIAaNOBINO  FAILURI  DITtCTION 
R.  Onkan,  H.  F.  Joanok.  L.  Taoka,  and  M.  Qolttehlloh  In  AQARD 
Advan.  In  Control  Syttama  May  1974  7 p rafa  (For  availability 
tea  N74-31428  21-02) 

A tolullon  la  praaantad  to  tha  proMam  ol  aohiavlitg  rati 
lall-aala  behaviour  for  fly-hy-wira  ayatama,  no  longer  depending 
on  tha  reliability  of  tha  monltar/votar  davloa  and  tha  probability 
ol  tha  ooourranoa  ol  dormant  arrort.  ThIa  It  aceompllahad  by 
tha  uaa  ol  ttand-by  radundanoy  in  conjunotlon  with  lalfdltgnoaing 
lailuia  dataotlon  which  It  Indapandant  of  tha  control  aignal  ataia. 
Each  redundant  unit  la  autonomoua  with  ratpact  to  the  laHura 
dataotlon,  auch  that,  depending  on  the  Intpootlon  rata,  parfaet 
information  about  tha  rallabHity  atatua  of  tha  ayatam.  Including 
tha  failure  daiMtIon  Itaall,  It  availablt  at  any  tima.  Tha  laaalblllty 
of  thia  approach  la  damonttratad  by  tha  fly-by-wira  ayatam  which 
It  Inttallad  and  auccatalully  flown  In  a HFI  320  |at  aircraft. 

Author 


N74-B14S2  Air  Foroa  Fllghl  Dynamlct  Lab.,  Wrlght-Faltaraon 
AFB.  Ohio. 

B-12  CONTROL  C0NFI0UR9D  VBHICLIB  PROQRAM 
R.  P.  Johaniitt  and  0.  0.  Thompton  In  AQARD  Advan.  In 
Control  Syttama  May  1974  10  p rtia  Prtparad  In  cooperation 
with  Booing  Co.  (For  availability  aaa  N74-31429  21-02) 

A tatt  program  to  avaluatt  tha  control  oonllguiad  vehlolat 
(CeV)  program  la  dlteutitd.  Tha  purpota  ol  tha  program  it  to 
validate  tohlavabla  raaulta  of  tha  CCV  ayatam  conoaptt  on  large 
flexible  alroralt,  auch  aa  the  B-S2.  Tha  lour  concapla  which  are 
Involved  In  the  flight  teat  arc:  III  ilda  control,  12)  flutter  mode 
control,  131  maneuver  load  control,  and  14)  augmantad  ttabillty. 
The  potential  banafitt  of  tha  CCV  concept  and  tha  raaulta  ol 
the  rida  control  ayatam  flight  taata  are  analyiad.  Author 

N74-314B3  National  Aarotpaca  Lab..  Amttardam  (Nutharlanda). 
FLIOHT  BXPIRIINCB  WITH  AN  BXPBRIMBNTAL  ILBCTRI- 
CAL  PITCH-RATI-COMMAND/ATTITUOR-HOLO  FLIQHT 
CONTROL  BYBTIM 

H.  A.  Mooli  In  AQARD  Advan.  In  Control  Syttama  May 
1974  8 p rafa  (For  availability  aaa  N74-31428  21-021 

Tha  introduntion  ol  alaetrloal  primary  flight  control  ayatama 
mukat  aludlat  In  many  atpacta  ol  thalr  applleation  highly  doalrabla. 
Ona  Important  aapaot  la  tha  davalopmant  of  handling  qualltlaa 
orllarlt  at  a guide  lor  ayatam  datlgn.  To  thia  and  an  axparlmantal 
pltch-rata-command/attltuda-hold  flight  control  ayatam  Inttallad 
In  a Baaohoraft  Quean  Alr-BO  waa  utad  in  two  (light  rataaroh 
programt.  Raaulta  ol  lhata  programa  are  dlacuaaad  in  thia 
paper  Tha  Ural  program  It  ralalad  to  pilot  workload  raduotlon 
lor  tha  tala  axaoutian  ol  two-aagmani  nolta-tbatamant  ap- 
proaohat.  Tha  other  program  It  aimed  at  In-flight  datarmlnatlon 
ol  pllot-alroralt  ayatam  parformanoa  at  wall  at  pilot  datorlblng 
function  and  remnant  Information.  Author 

N74-914B4  Bodanaaawtrk  QtitatatMhnlk  Q.m.b.H.,  Uabarlingan 
IWaat  Oarintny). 

INTIORATID  FLIOHT  CONTROL  9V9TIM  FOR  BTItP 
APPROACH 

Ounthar  Schaaniar  and  Hartmut  H.  Boahrat  In  AQARD  Advan. 
In  Control  Byttama  May  1974  12  p raft  (For  availability  aaa 
N74-31429  21-02) 

Tha  approach  of  axtramaly  abort  runwaya  turroundad  by 
hlgli  obattclaa  hat  to  ba  made  on  itaap  and  cunrad  approach 
prolllaa  Tha  flight  path  and  tha  aarodynamlo  Now  condition 
have  to  ba  controlled  more  accurately  aa  compared  with 
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sonvtntlond  ipproioh  prootduttt.  Th(  rtkulling  problami 
conctfning  flight  mMhanioi  and  oonirol  will  ba  ditcutud  and 
lha  raquliamanti  for  an  Intagritad  flight  control  ayttam  will  ba 
darivad.  Tha  charaotarlatlci  of  a aub-optlmal  fUght  control  lyatam 
controHIng  lha  flight  path  and  lha  aarodynamic  flow  condition 
via  alavator  and  ihioltia  with  limliad  itata  vaotor  faadback  will 
ba  damonatiatad  by  almulalion-  and  flight  tatta  ratiilla  for 
automatic  approach  and  landing  Author 


N74*3MS6  Air  Force  Flight  Dynamict  Lab..  Wright- Palteraon 
AFB,  Ohio 

V/STOL  AinCRAFT  CONTKOL/DIBPLAV  CONCCFT  PON 
MAXIMUM  OPIRATIONAL  IPFICTIVINIM 
Kannath  W.  McElraath,  Jamaa  A.  Klain  IColllna  Radio  Co.),  and 
Ralph  C.  Thomaa  (Colllna  Radio  Co.)  In  AQARO  Advan.  in 
Control  Syatama  May  1874  8 p rafa  IFor  availability  aaa 
N74-31428  21-02) 

Vanical/Shon  Takeoff  and  landing  (V/8T0LI  aircraft  and 
thalr  unlqua  mlaaiona  dafina  four  raqulramanla  for  a piaotlcal 
and  aultabla  IFR  ooniral/dlaplay  avatam:  ID  maalmum  flight 
profile  flaalblllty,  121  flight  control  praclalon,  (31  low  pilot  workload, 
and  141  almpllclty  at  low  coat.  A ayatam  concept  which  haa 
made  aignllloant  prograaa  In  meeting  thaaa  raquiramanta  la 
dOMrlbod.  Tha  ayatam  concept  la  that  of  latalnlng  lha  human 
pilot  aa  an  active  control  alarnant.  augmantad  by  an  Iniagraiad 
ayatam  of  dieplaye,  ataaring  computation,  and  automatic  control 
alamanta  Tha  taak  allocation  batwaan  tha  pilot  and  the  automatic 
portion  of  lha  lyatam  optlmiaaa  lha  pllot'a  flaalblllty  and  control 
affacllvanaaa  m tha  control  laaka  for  which  ha  la  moat  auiiad, 
complamantad  by  the  praclalon  and  raducllon  In  workload  afloidad 
hy  aulomatic  control  tachniquaa.  Tha  approach  lakan  In  tha 
davalopmant  of  tha  ayatam  wat  to  firat  dafina  lha  mlaalon  taaka 
to  ba  paiformad  and  lha  ayatam  uonatrainta.  Analyala  and 
plloi-ln-lha-loop  almulatlon  datarmlnad  lha  moat  affacllva  control 
aohama  and  lha  optimum  human-aulomallc  Interface.  Flight  laaling 
than  valldalad  lha  ayatam  concapla  in  hardware  form  aboard  a 
CH-3E  hallcoptar  tact  bad.  Author 


flt74>l14M  Royal  Alrcrah  lalabllahmant,  Bedford  (Ingland). 
AUT08TABIUIATI0N  IN  VTOL  AINCNAPTi  RI8ULT8  OP 
PUOHT  TRIAUI  WITH  tC  T 

H.  W.  Chinn  In  AQARO  Advan.  In  Control  Oyatama  May 
1874  18  p rafa  (Per  avallablllly  aaa  N74'31428  21-021 
Tha  fligbt  control  ayatam  davalopad  tor  tha  1C  1 lot  lift 
VTOL  rtaaaroh  aircraft  la  daacrlbad  and  an  account  givan  ol  lla 
bahavlour  throughout  lha  flight  anvalapa:  vertical  taka-off  and 
landing,  iranaltion  and  oonvanlional  flighi.  Tha  ayatam.  which 
providad  artificial  dirMlIonal  atabHity  In  tha  yaw  and  manauvar 
demand  in  tha  pilch  and  roll  aaai,  gave  a alabla  aircraft  while 
rotaktlng  a high  dagraa  of  manauvarabllliv.  Comparlaon  la  made 
wHh  aalailng  handling  crilaria  and  tha  waya  In  which  demand 
ayatam  a inevitably  contravana  certain  of  thaaa  criteria  are 
diacuaaad.  Author 


N74-I1487*  National  Aaronautica  and  Space  Admlnlatratlon 
Amaa  RaMarch  Ckiniar,  Moffett  FMM.  Call!. 

PUOHT  TIOT  OP  AN  AUTOMATIC  APPROACH  AND 
LANOINO  CONCIPT  POR  A 8IMULAT80  tPACI  OHUTTU 
MPRIMNTID  OV  THl  NA8A  CONVAIR  880  AIRCRAFT 
Donald  W.  Smith,  Frederick  0.  Idwarda.  John  0.  Foaiar.  and 
Prod  J.  Drlnkwatar,  III  In  AQARO  Advan.  In  Control  Syatama 
May  1874  8 p rafa  IPor  avaHabillty  aaa  N74-31428  21-02) 
C8CL  01 C 

Unpowarad  automatic  approaohaa  and  landinga  ware 
conducted  to  atudy  navigation,  guldanea,  and  control  proMoma 
aaaoclatad  with  tarmlnal  area,  approach,  and  landing  operation 
tor  tha  apaca  ahuttla.  A Convair  880  aircraft  waa  aouippad  with 
a digital  flight-control  computar  connected  to  lha  aircraft  control 
ayatama  and  dlaplaya.  Tha  flight  iMta  evaluatad,  from  1 1,300  m 
to  touchdown,  tha  partormanca  of  a navigation  and  guldanea 
oonoapt  that  utkiiad  blandad  radio/ Inartlal  navigation  with  VOR. 
DMI.  and  ILS  aa  tha  ground  radio  navigation  aWt.  The  raaulta 
from  38  automatk)  approaohaa  and  landinga  are  analyaad 
Prallminaiy  raaulta  Indioala  that  thla  concopt  may  provida 
auMialant  accuracy  that  automatic  landlog  of  tha  unpowarad  ihutda 
orlMar  oan  ba  aoaompliahad  on  a oonvantional  alaa  runway. 

Author 

N78-28248||l  Adviiory  Group  for  Aaroipace  Raiaaroh  and 
Oavalopmant.  Pant  (France! 

STAIL/8PIN  PR08L8M8  OP  MILITARY  AIRCRAFT 


Juri  1878  242  p raft  Praitntad  at  tha  Flight  Mach  Panel 
Spacialltii  Mtaling.  Rhode  Saint  Ganaio,  Belgium.  18-31  Nov. 
1878 

(AGARD-CP-ieai  Copyright  Avail  NTIS  HC  $8  00 

Stall/tpin  atpacii  of  aircraft  daaign  arc  ditcuiiad  in  relation 
to  lha  high  angle  of  attack  problem.  For  Individual  iiilaa.  tea 
N76-2824d  through  N78-2e2fl6 

N78-2S24S  Air  Force  Flight  Dynamict  lab  . Wright  Ptltaiton 
AFB.  Ohio 

THE  STALL/8PIN  PROBLEM 

Robert  J Woodcock  and  Robert  Waltaman  lASOI  In  AQARO 
Stall/Spin  PiobI  of  Mil  Aircraft  Jun  >876  12  p raft  IFor 

availability  aaa  N7e.2g24S  20  OB) 

Stall/apin  probltma  iiill  plagua  aircraft  daalgntrt  Tha 
davtlopinani  of  ipin  tunnel  and  fret  flight  modal  tailing  tachniquaa 
la  liaoad.  proapacti  of  Improvad  aqrodynamlci  arc  Indicated,  and 
loma  flight  control  ayatam  capabllitlaa  outlined,  with  rafaranca 
to  aapailanca  with  loma  racani  alrplanat.  Rtcovary  from  tpint 
and  poil-atall  gyrationa  li  amphaaiitd  but  a need  lor  mot# 
amphaili  on  daalgnlng  loi  roilitanca  to  loai  ol  oontrol  la 
advocated.  Author 

N78-28347  Oanaial  Oynamict/Fort  Worth,  Tm, 

THI  8TALL/8PIN  PR0BL8M  - AMERICAN  INDUBTRV'E 
APPROACH 

Charlaa  A.  Atidaraon  In  AGARD  Stall/Spin  Probl.  of  Mil.  Alroralt 
Jun.  1878  B p IFoi  availability  aaa  N7a-2B24B  20-08) 

An  attempt  It  made  to  detail  what  hat  etutad  ittll/ipln 
ptotalamt.  what  optlona  are  open  to  the  alroralt  daalgnar  to  reduce 
tiall/tpin  auacaptlblllty,  and  tome  of  tha  currant  evaluation  criteria 
that  ate  available.  Alto,  lha  vailoua  analytical  and  anparlmanitl 
tooli  and  flight  teal  laohnlquat  available  today  are  ravlawad.  An 
aaaattmant  la  than  made  of  the  uBalulnatt  ol  each  of  thaaa 
guldallnti.  loolt.  and  tachniquaa.  Finally,  a raoommandtd 
prooaduia  loi  daltimlning  lha  tlall/apln  auacaptlblllty  and 
chtractarlitlca  li  praaantad  Author 


N76-2824S  Aaropltna  and  Armament  Ekpailmantal  Ettabllah- 
ment,  Botcembt  Down  {England) 

COMPARISON  OF  THI  SPIN  AND  LOYV  INCIDENCE 
AUTOROTATION  OF  THE  JAGUAR  STRIKE  AIRCRAFT 
R J Blarney  In  AQARO  Stall/Spin  Probl  ol  Mil  Alrotth 
Jun.  1978  10  p rail  (For  avallablllly  loa  N7e-2B24S  20-081 
From  tha  aktanalvt  flight  tilali  on  Jaguar  high  Incldanoa 
find  apin  behavior,  a numbtr  ol  Iniartatmg  raiulli  amatgad 
Compaiad  i»  lha  oltiilcal  high  Inoldanct  apIn  mode  with  a rathai 
laia  common  low  Incidanca  autorotallon  which  appealed  during 
Jaguar  evaluation  triali.  Authoi 

N76-38248  Biltith  Airorill  Corp  , Praiion  (England) 

A COMPARIION  OF  MODiL  AND  FULL  8CALE  SPINNINO 
CHARACTIRI8TIC8  ON  THE  LIGHTNING 

BRA  Burna  /ri  AQARD  Still/Spin  Probl  ol  Mil  Alroralt 
Jun  1870  12  p IFot  nvallelfilliy  tav  N7S-2824S  20'0RI 

Lightning  ipinning  hitlory  It  reviawad  and  a comparlaon  it 
marie  ol  lha  charactailotlca  at  thown  by  vertical  wind  tunnel, 
hallcoptar  drop  modal  and  lull  actia  flight  trialc  Tha  comparlaon 
It  made  in  teima  ol  both  qualitative  mtarpreletlon  of  the  apin 
end  recovery  liehavloi  end  meeiurud  date.  It  li  ehown  thel  the 
three  lypea  ol  leata  iiahibited  good  qualitative  agreement  In  ell 
important  rnapanla.  Only  • llmlled  quantittllva  comptrlion  It 
poialbla  bactuia  ol  lliriitallont  ol  lha  inttturad  data  and 
dllltiancea  batwaan  the  teat  lachniquet  Tha  teat  raaulta  ita 
rnlatad  to  tnrvica  aaparlanca  and  aoma  obaarvatioot  are  made 
about  me  intoipratation  ol  tpinning  teat  riaulta  and  tha  need 
for  almpllclty  In  pilot  a opareling  notva.  Author 


N7E-283B0  Northrop  Corp..  Hawthorne.  Celll 

DEEION  TECHNOI.OQV  FOR  DEPARTURE  RESI8TANCE  OF 
FIGHTER  AIRCRAFT  Alroralt  DIv. 

A Titirige,  Jr  . J S Ackiiman.  and  A M Skuw  In  AQARO 
Stall/ Spin  Probl.  ul  Mil  Aircrall  Jun  1976  13  p reft  IFor 

availabllllv  tea  N7e.2924B  20  081 

Methode  oie  preneiilail  lor  piedicling  departure  characiariatict 
ol  eircrolt  during  the  deiiign  eiagea  prior  to  model  or  flight  taila. 
The  algnilicance  ol  lonqiliidinul  pitching  momeiil  clieraclarlitlca 
with  raapect  to  eideilip  ii  ditouaeed  and  correlated  with  flight 
teat  data  The  uee  of  departure  pertmelata  la  ditcutied  end 
ekamplaa  are  preeanlad  which  allow  good  aorreletlon  with  flight 
teat  reiiilli  A computer  graphica  diaplay  ol  tha  aircraft  driven 
by  actual  llighi  teat  data  hue  piovan  to  ba  ekiramely  helpful  in 
viaunlizing  complaa  molinna  ol  an  aircraft  In  particular  thla 
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tiGhniqui  ihowi  griit  promlii  in  tiding  both  pilot!  and  anglnatra 
in  daacrlblng  diaorlanting  poil  atall  gyrations  that  may  ba 
tncountarad  during  tiall/tpin  (light  tatting  of  an  aircraft.  Author 

N7(-2t261*  National  Aaronautlci  and  Spaca  Adminlttratlon. 
Langlay  Raiaarch  Cantar.  Langlay  Station,  Va 

MSULTS  OF  niCENT  NAM  tTUDIES  ON  SPIN  REtltT- 
ANCI 

Joiaph  R.  Chambaii.  William  P Gilbert,  and'  Sua  B Grafton  in 
AGARD  Stall/Spin  ProbI  of  Mil  Alroiaft  Jun  1876  12  p 

raft  (For  availability  laa  N76'29246  20  081 
CSCL  01 C 

Soma  of  the  factors  which  contribute  to  good  stafl/spfn 
chtiactsristict  of  a current  fighter  configuration  Indicate  that  the 
design  of  airfrema  componantt  tor  iriharant  spin  raaittance  la 
vary  configuration  dapandanf  and  that  faw  ganaralliallont  uan 
ba  made.  Secondary  datign  faaturas,  such  as  fuaalaga  forebody 
shape,  can  have  algnificant  affacta  on  alablllty  charaetarlatlcs  at 
high  angles  of  attack.  Recant  piloted  simulator  studies  and  airplane 
flight  testa  haya  Indicated  that  curranl  aufomatlu  control  syslemt 
can  ba  tailored  to  at  to  provide  a high  dagraa  of  spin  ratlatanca 
lor  soma  configurations  without  ratfrictlont  to  manauvaiabllltv. 
Such  syttams  result  In  graatly  Inciatsad  pilot  confldanca  and 
inoraatad  Itcllcal  affactlvanast.  Author 


N7t'2l2Bl  Inslltut  da  Macanlqua  das  Fluldet  da  Lille  IPrtnca). 

AMLICATION  OP  ITATIO  AND  DYNAMIC  AERODYNAMIC 
COEPPICIENTt  TO  THE  MATHEMATICAL  CORREUTION 
OP  WIND  TUNNEL  TE«T  RESULTS  ON  AIRCRAFT  SPINS 
[APPLICATION  DEB  MEBURES  OE  COEPFICISNTS  AERO- 
DYNAMIQUSS  STATIOUES  ET  OYNAMIQUE  A OSS 
RECOUPEMENTS  PAR  CALCUL  DES  VRILLES  OBTENUBS 
EN  SOUFPLERIEl 

Marc  Vanmaiitart  In  AQARO  Stall/Spin  ProbI.  of  Mil  Aircraft 
Jun.  1S7S  9 p In  FRENCH  IFor  tvallablllfy  saa  N76-2B24B 
2008) 

A conventional  light  aircraft  modal  with  afficlant  control 
Burlacat  and  comparativoly  aaty  spin  chaiactarlatics  was  uaad 
to  vallclala  tha  modalling  of  spin  manauvart  by  coirelallng  vertical 
wind  tunnel  ratuitt  with  static  and  dynamic  tarodynsmio 
coalllclantt  If  was  first  concluded  that  thasa  coalflolantt  mutt 
ba  matturad  while  the  aircraft  It  in  conlinuout  rotation:  these 
maaturamanls  must  taka  Into  tocount  the  efficiency  of  lha  control 
surfacat,  which  It  lltalf  strongly  aflactad  by  tha  general  flow 
pattern,  and  are  only  applicable  to  tha  cate  of  compaiatlvaly 
mild  spins  In  tha  cate  of  modern  military  siroraft.  however, 
spins  are  usually  more  complas  and  violent,  and  maasuiamanta 
of  forced  oscillations  while  flit  model  it  in  conlinuout  rotttion 
should  presumably  be  Included.  Trantl.  by  YJA. 


N7S-2S2BJ  Aeronautics  Mecchl  S.  p.  A.,  Varese  (Italy) 

STALL  BEHAVIOR  AND  SPIN  RSTIMATION  METHOD  BY 
USE  OP  ROTATINO  BALANCE  MEASUREMENTS 

Ermanno  Baiioochl  In  AGARO  Sfall/Spin  ProbI  of  Mil  Aircraft 
Jun.  1978  18  p IFor  avtilebillty  tee  N7e-2924S  20-081 

Esperimantal  work  Is  raported  In  the  field  of  wind  tunnel 
investigation  of  stall  behavior,  in  the  evaluation  of  the  characteria- 
tics  of  lateral  control  davices.  in  the  meaturamant  of  the 
aerodynamic  coalllclantt  to  datermine  lattrsl-ifirectiontl  stability 
and  the  analytical  study  of  the  spin.  This  research  has  required 
tha  development  of  special  taal  aquipmenl.  maasuramant  methods 
and  calibration  systamc  A dascrlptlpn  and  data  la  given  on  the 
test  equipment  adopted.  Its  use  and  soma  of  the  resulta 
ubitined.  Author 


N7S-292B4  Ghent  Unlv  (Belgium) 

8TABILITY  OP  HELICOIOAL  MOTIONS  AT  HIGH  INCIDEN- 
CES 

F C Hsus  In  AQARO  Sitll/Spin  ProbI  of  Mil  Alroiaft  Jun. 
1978  20  p IFoi  availability  saa  N7B-2924fi  20-08) 

Mathamatical  solutions  art  found  (or  three  kinds  of  problems. 
1 1 1 to  compute  the  equilibrium  condition  of  steady  motion,  when 
the  aircraft  follows  s hellcoldal  descending  path  around  a vertluel 
asit:  (21  to  attabllsh  tha  (Inaar  aquations  governing  perturbations 
about  the  steady  state,  and  to  datarmlne  the  oharaotarlstlo  modes 
of  thu  letultlng  motion:  and  (31  to  Intagrate  the  nonlinear  equations 
of  mollon  and  to  dattrmine  tha  mtnnar  In  which  an  airoreft 
can  reach  a steady  sttte  motion,  or  dapsri  from  It  - (entry  Into 
or  tncovary  from  a spin).  Such  mathematicel  operatlona  provlda 
Inalglit  Into  the  maohtniot  of  spinning  motion  aven  though 
eerodynemlo  coefficients  are  not  known  vary  accurately  at  the 
present  time.  Author 


N7S-2BSBB  Instltut  da  Macanlqua  dee  Fluldet  de  Lille  (Frsnoel. 

BPPECTB  OP  AIRFRAME  DESiON  ON  SPIN  CHARACTERIS- 
TICS (EVOLUTION  DES  CARACTENISTIQUEB  DE  LA 
VRILLB  EN  PONCTION  DE  L'ARCHITECTURE  DBt 
AVIONB] 

Jean  Gobeltt  In  AQARD  Stall/Spin  ProbI.  of  Ml>.  Aircrelt 
Jun.  1978  16  p In  FRENCH  IFor  evtllablllly  tee  N70-29246 
20-08) 

The  effects  of  chtngat  In  tha  airframe  geometiy  during  tha 
laal  law  dacadet  on  aircrafl  spin  chartctarlsllcs  were  reviewed. 
The  type  of  ilrorsit  contidertd  ringed  from  low  sfietd,  prt-world 
wir  II,  propelltr  driven  airctafi,  through  ths  tarly  jet  tiroreft 
with  modsrete  tweipback.  to  ths  most  recent  |at  aircrelt  with 
pronounced  swespbeck.  The  contribution  of  the  venous  eirfreme 
components  such  as  control  eutfacai.  llapi.  airbrikei.  lint 
luseltge,  wings,  slo.  was  ditouttsd  In  addition  to  other  relevant 
factors  such  at  Inertlsl  oharioterlttloi.  extimsl  loads,  rockets, 
etc,  Special  tmphstit  was  placed  on  thr,  MIraga  3 and  Lightning 
aircraft.  Y.J.A. 


N78-8S88S  An  Force  Flight  Dynamics  Lab.,  Wright- Pstitreon 
AFB,  Ohio. 

LIMITINQ  PLIDHT  CONTRDL  8YST8MB 
Oiyld  K.  Bowser  In  AOARD  Sttll/Spin  ProbI.  of  Mil.  Alrorafl 
Jun.  1978  12  p raft  (For  tvalltbllitv  its  N7e-2924S  20-081 
The  development  tnd  epplloallon  of  various  types  of  eulomitio 
flight  control  tytlsms  lor  high  angle  of  attack  tugm  intetlon  and 
limiting  art  rtporiad.  Contldaralloni  Inoludad  art  Improved 
handling  qualitlas  for  maalmum  tracking  affcctlvanait,  reduced 
pilot  workload,  control  configured  vahicitu.  stall  inhibitors,  end 
dapsrturi  prsvanllon  systtmt.  Author 


N7S-2S8B7*  National  Attonaullot  and  Space  Adminlttratlon. 
Amai  Rotaarch  Canter.  Moffett  Field,  Calif. 

ABYMM8TRI0  AERODVNAMIO  POROSS  ON  AIRCRAFT  AT 
HtOH  ANOLEI  OP  ATTACK  - SOME  OlllON  QUIDES 

Gary  T Chapman,  Eirl  R.  Ktanar,  and  Gerald  N.  Malcolm  In 
AQARD  Stall/Spin  ProbI  of  Mil  Alicraft  Jun.  1978  B p 
raft  (For  syadibKIly  sac  N78. 29248  20-081 
CSCL  OIA 

Aarodvntm(o  aids  lorott  on  rorabodlat  are  conthisrsd  that 
irs  produotd  by  two  typas  o(  flow:  atymmetrlc  vortlcaa  on  bodies 
of  rsyolutlon  tnd  nonuniform  flow  tipstaflon  on  iquert  bodies 
with  rounded  cornart  under  spinning  conditions  Steedy  aids  loroat 
that  can  ba  at  large  aa  tha  normal  lorot  ate  produced  by 
ttymmttilo  voitlcaa  on  pointed  lorabodltt,  Thia  side  force  hit 
a large  variation  with  Raynoldi  number,  daciaiias  rapidly  with 
Mach  numbar,  and  can  ba  nasily  ellmlnetid  with  email  noia 
bluntnaii  or  alrakaa.  Tha  angle  ol  attack  white  the  aldi  force 
llrit  oocuri  dapandi  pilmatlly  on  body  gaomitiy.  Tha  thiotaticil 
tcchniquai  to  ptadlci  than  ilda  fotcai  ati  naoaiaarlly  lami- 
ampIrlGil  baoausa  lha  bialc  phanomanon  li  noi  well  undtritood 
Tha  ilita  forcas  produced  by  nununifotm  flow  aapiiatlon  urtdar 
ipinning  conditloni  daptnd  aatanslvily  on  spin  rata,  angle  of 
etteok,  and  Raynoldi  numbar  Tha  ipplloitlpn  of  aimple  crusiflow 
theory  to  pridict  thip  aide  fotoa  Is  inadiquata  much  bufow  anglai 
of  attack  of  90  dag.  Author 


N7t-2B2B9'  National  Aaronaullas  and  Space  Administiation 
Ltliglsy  Rstsaroh  Canter  Langlay  Station.  Va. 

•TALL/SPIN  TEST  TECHNIQUE!  UIED  9Y  NA9A 
Joiaph  R.  Chambari.  Jamas  S Bowman.  Jr  , and  Qatild  N 
Malcolm  (NASA  Langliyl  In  AQARD  Still/Spln  ProbI  of  Mil. 
Aircraft  Jun.  1978  12  p rifs  (For  avalllblllly  sea  N7e-2B7.46 
20-08) 

CSCL  01C 

Unique  last  tschnlquoi  ind  facilltlsi  sra  rsportsd  which  ara 
used  to  pridlcl  tht  itall/spin  ohirictarlstlcs  ol  highly  mansuvar- 
able  mllltery  aircraft.  Three  of  the  more  Importim  test  lachnlquei 
ere:  ID  flight  teste  ol  dynimicilly  ocalod  models:  (21  rotary 
bilanca  tiiti:  and  131  piloted  ilmulator  itudlea.  Raoint  aaparlanoi 
hii  indiGitad  that  tha  astanilon  ol  pllotid  almulatlon  tachniquai 
IP  high  anglaa  ol  attack  provides  valuabli  Insight  ii  to  ths  spin 
nuicaptibilliy  ol  llghtst  oonllgurations  during  rapraiantitlvs  alt 
combat  manauvars  In  addition,  uia  of  tha  taohniqua  Is  an  affiptiva 
malhod  for  tha  davalopmant  and  avaluitlon  of  eulomatlc  apin 
prtvantlon  ooncipta.  Author 
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N7F-n2V9  Intlltui  d*  Mtctniqu*  di>  Fluldii  d«  Lllli  IFranctl. 
IFFICT9  OF  STATIC  MOMtNTI  FROM  ROCKITt  OR 
AIVMMRTRIC  LOADS  ON  AIRCRAFT  SPINS  (ACTION  SUR 
LA  VRILIS,  FAR  MOMINT  3TATIQUE,  DE  FUSEES  ET  OE 
CHARQIMENTS  DISSYMETRIQUill 

Jtan  aobdlti  and  Lualtn  Baiuriln  In  AQARD  Still/Spln  Probl. 
ol  MU.  Aircraft  Jun.  1970  11  p rata  In  FRENCH  IFor 

avalltbllltv  aaa  N78.2924E  20-08) 

Vartical  wind  tunnel  tail  taiulta  paitormad  on  dltlarani  acala 
modall  to  Invaatigata  aircraft  apin  manauvera  wara  diacuaaad 
Two  eraaa  wara  conaldarud  It)  tha  uaa  cl  rockata  carrlad  ort 
aircraft,  to  ba  firad  aa  an  entergartcy  dovico  durirrg  apina  fira 
applicatron  cf  thia  concept  haa  ao  far  baon  hmlted  to  light  arreraft. 
although  cadain  qualitative  concluaiona  inay  ba  valid  for  other 
typaa  of  aircraft,  Including  military  aircraft.  12)  tha  influence  of 
aaymmatrloal  loads  on  apina  far  aircraft  of  all  typaa:  military, 
light,  liantpoit.  In  tha  caaa  ol  mllltarv  aircraft,  gacmatrloal 
aiyiYimatrlti  wara  also  diacuaaad.  Tranal  by  VJ  A. 

N7S-2E2SO  Centra  d'Eaiaia  an  Vol,  Bratigny-aur-Orga  (Franca). 
A NSW  ANALYSIS  OF  SFIN,  BASED  ON  FRENCH  EXPERI- 
ENCE ON  COMSAT  AIRCRAFT  |UNE  NOUVELLE  ANALYSE 
OR  LA  VRIILE  BASIE  SUR  L'EXPERIENCE  FRANCAIBI 
SUR  LIE  AVION!  DE  COMBAT) 

Claudlui  LaBurtha  In  AflAHD  Stall/Spin  Probl.  of  MU  Alroralt 
Jun.  1978  9 p In  FRENCH;  ENQLISH  summary  (For  avallabllltv 
aaa  N78-2S245  20-08) 

Relatively  (aw  aircraft  era  lost  owing  to  sinking,  stalling  or 
spinning.  Among  other  raaiona,  thii  favorable  raault  may  ba 
attributed  to  a particular  amphaals  pul  on  pilot  inalrucllon  about 
aircraft  behavior  at  high  angles  of  attack.  But  In  view  of  the 
unlavorabla  Inlluanca  ol  wing  loading  this  ailuation  might 
datarlorata  with  new  aircraft  Soma  last  ratulla  era  analyrad  aa 
ragardi  tha  nature  of  losses  of  control  Tha  majat  inlluanca  of 
Inertia  Is  thus  damonstrsled  Limits  ol  oradibillty  lor  atall  warning 
lyatams.  based  upon  angle  ol  attack  -sursmant.  era  than 
daduoad.  Author 


N7B-2B2S1  Massarschmltt-Boelkow-Bloi  m bH  , Hamburg 
IWaat  Qarmanyl. 

SPIN  INVEBTIQATION  OF  THE  HANSA  JET 
Herbert  Nappait  In  AQARD  Stall/Spiri  Probl  of  MU.  Aircialt 
Jun.  1976  7 p refs  (For  availability  see  N76-2924B  20-08) 
Spin  oharaclarlsllca  ol  the  Hanaa  |at  from  calculation,  vartical 
spin  tunnel  and  flight  have  bean  compaiad  At  a raault  ol  tha 
tupatatall  a ipsolal  luim  ol  flat  iptn  with  low  rata  of  lolatlon  la 
obtained.  An  tnalyali  la  uarried  otrt  and  vailout  recovery  mathoda 
art  given.  Author 


N78-2t262  Avloni  Marcel  Dtataull  Bregirat  Aviation.  Saint- 
Cloud  IFiancal 

PLIGHT  TEIT  METHODS  FOR  THE  STUDY  OF  SPINE 
(METHOOSB  D'EBEAIS  DE  VRILLIl  EN  VOL) 

J.  P.  Duval  In  AQARD  Stall/Spin  Probl  of  MU  Altcrafl  Jun 
1976  8 p In  FRENCH  (For  avtilabillly  tea  N7e-2924S  20-0BI 
A lyatam  of  inatiumanti  and  tachniquai  davalopad  to 
invaatigata  aircraft  spin  rnanauvart  was  daiciibad  Both  ground- 
batad  tyitama  Italamalry.  real  Irma  and  dalayad-liint  maatuia- 
mantal  and  aiiburne  tytlema  llnatrumant  managtment.  camaiat. 
ole  I art  ditcnbad  and  dlscustad  Tha  Alpha  Jet  alicroft  la  used 
at  an  tatmpla  to  illuatrata  the  lachniqua  utad.  including  the 
importance  of  piallminaty  wind  tunnel  last  raaultk  and  tha 
lubtaquant  Icgloal  laqusnca  ol  (light  leite  Rauent  flight  teat 
retultt  ware  illuttraltd  Tiantl  byYJA. 


N76-2B2E4  Avions  Marcal  Daaaault-Braguat  Aviation.  Saint- 
Cloud  IFrancal 

SPIN  FLIOHT  TEST  OF  THE  JAGUAR,  MIRAOE  PI  AND 
ALPHA-JET  AIRCRAFT  (EBBAIS  DE  VRILLEE  DU  JAGUAR, 
OU  MIRAOE  FI  ET  OE  L ALPHA-JET) 

J DIfItr.  J.  P Duval,  and  J.  Platty  In  AQARD  Stall/Spin 
Probl.  of  MU  Aircraft  Jun  1978  6p  In  FRENCH  IFoi  •vallablllly 
laa  N7e-2S24E  20-081 

A Sanaa  of  flight  teats  designed  to  invaatigata  spin  oharactaria- 
tica  on  the  following  aircrafi  ware  described  Jaguar. 
Mirage  FI,  and  Alpha-Jet  Tha  case  of  tha  Alpha-Jat  Is  aapaclally 
Intarasting  in  view  ol  Its  training  roll  Raaults  obtslnsd  during 
thaao  tesla  wars  daacribed  and  compared  to  wind  tunnal  laata 
pradicnuns.  Tranal  by  YJ.A 


N7B-2B2BB  Oaniiil  Oynamlci/Fort  Worth.  Tas 
YP-ia  HIGH  ANGLE  OF  ATTACK  TEST  EXFIRIENCE 
John  P Lamtra  In  AQARD  Slall/Spln  Probl.  ol  MU.  Aircraft 
Jun.  1976  14  p IFor  avallabllltv  aaa  N7B-2S245  20-0BI 

Tha  oblactlva  of  high  angle  ol  attack  flight  tails  wai  to 
oltir  Iht  aircraft  lor  lha  alt  combat  maneuvering  ftal  phaae. 
This  was  to  ba  acoompllihad  by  validation  ol  prtdiotad  aatodynu- 
mic  data,  and  a comprahanilva  avaluitlon  ol  handling  qtiallllaa 
and  flight  conttol  ivitam  parformanci  during  iggraaalva  ilmulalad 
lactlcal  mansuvaiing.  Tha  program  alio  Includad  a laallitlo 
avaluitlon  ol  lha  allictlvanaai  ol  apaclil  automatic  control  lyilam 
laitutaa  diiignad  to  anhanos  high  angla  cl  attack  mantuvarablllty, 
handling  quallllai,  and  dapaituta  railitanoa.  Of  particular  imaiaat 
ware  tha  alfaoti  of  tha  active  control  lyiiam  (command  and 
liability  augmaniatlon)  and  laliuad  italic  liability  concapiu  upon 
itill/apin  charaolarlatioi  and  raeovaiY  oapibilliy  Engina  opaiating 
chariolarlatica  at  high  ingli  ol  atlaok,  high  angla  of  ildaillp, 
low  alrapaad  conditioni  wara  also  ol  intarait  Riiulta  ihow 
aacallant  high  angle  ol  aitaok  flight  oharactarlitloi,  good 
oorralallon  with  NASA  spirt  modal  reaulta,  and  normal  lllghl  control 
lyslam  opaiallon  over  lha  range  ol  condlilona  taalad.  Author 


N7E-2S2tl  Naval  Air  Syiiami  Command,  Waihington,  O.C. 
UE  NAVY  FLIOHT  TEST  EVALUATION  AND  OPERATIONAL 
EXPERIENCE  AT  HIGH  ANOU  OF  AHACK  ' 

Alaaandat  F.  Money  and  Donald  E House  (Naval  Air  Tail  Ctntar) 
In  AQARD  Blall/Spin  Probl.  of  MU  Aircraft  Juiv  1t7S  10  p 
raft  (For  availability  aaa  N7B-2824B  20-OBI 

An  ovarvlaw  la  piaiantad  ol  thi  problem  trtti  praitnlly 
conaldared  moat  algnllloint  in  the  high  angla  of  atlaok  night 
raglma  In  U S Navy  aircraft,  The  U.S.  Navy  phlloaophy  ol  high 
angla  ol  attack  lllghl  tailing  is  also  discuaiad.  with  auamplii  ol 
loma  ol  tha  mors  recant  programs  Author 

X77-7202E  Advlaory  Group  (or  Airoapica  Riaairch  and 
Davalopmanl.  Paris  (Franca). 

NIGHT  AND  ALL-WIATHIR  GUIDANCE  AND  CONTROL 
SVSTIMB  FOR  FIXED-WING  AIRCRAFT 

Nov  187B  206  p Piaiantad  at  lha  2nd  Tech.  Mealing  ol  tha 
Quirianca  and  Control  Panel  of  AQARD,  Challenham,  England 
3-7  May  1878 

IAQAHD-CP-2 1 1 1 Avail  Advisory  Group  (or  Aaroapact  RasaarcM 
and  Davalopmanl.  Paris.  Fianoa  NATO-Claailllad  report 

NOTICE  Avallobla  la  U S Government  Aganciea 

Toplcn  diaouit'-ad  Include  oparationsi  needs  and  problama, 
piloting  and  navigation,  alootro-optical  sensor  daaign,  modelling, 
•valuation  and  application,  approach  end  landing  problama.  and 
tha  man  machine  intarfaca  and  overall  ayatam  design  Author 


N7B-88282  Grumman  Aarospaca  Corp  , Calvarton,  N Y 

P-14A  STALL  SPIN  PREVENTION  SYSTEM  FLIGHT  TEST 

Charles  A Sawall  and  Raymond  0 Whippitr  In  AGARO  Slall/Spln 
Probl.  ol  Mil  Aircraft  Jun  1976  7 p cols  (For  availabillly  aaa 
N7S-29246  20-08) 

Tha  evaluation  of  viinuiia  ipin  pisvaniion  daiign  uoncapta 
lor  lha  F'14  Tomcat  by  analytical,  almulatlonal.  and  aaparimantal 
mathoda  is  daicribad.  Praparation  of  tha  tiat  vahicia  la  datallad 
showing  uniqua  amargancy  aystama  and  qualllloallon  tatting  of 
thaae  syaiami.  Optratlonal  aapacta  of  tha  flight  teat  program 
Including  tha  piobitm  daviting  a ayatam  flaalbla  enough  to  permit 
in-fllghi  optimiiatlon  of  daiign  paramatara  la  traatad.  Tha  gradual 
shift  In  smphsila  Ircm  spin  pravsntlon.  which  was  accompllahtd 
with  lalsilva  aaaa.  lo  dapartura  amsllorstlon  for  anhancad  air 
combat  tlftotivanaai  la  dooumantad  An  ovarvlaw  ol  lha  final 
ARI  with  aaioclatad  aubtyslamt  rt  given.  Author 
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Includun  aiiiiurtH.  hungotii  mill  miiwuyii,  .ilictall  repair  end 
overhaul  lacilitiei'.  wind  Uiiinels,  elioek  tuhe  lunlllllaa.  ami 
ansinu  teat  hlocku  Fur  relaliid  iriinrniatiun  enu  aleo  14 
Giounil  Suppun  Sv.vnrriDi  anil  h'atnhlius  ISpiipol 


N74-21B99||I  Adviyory  Group  lor  Auruepace  Ronflercli  and 
Oevolopmant.  Poiin  (Franoel 

A REVIEW  OF  CURRENT  RESEARCH  AIMED  AT  THE 
DESIQN  AND  OPERATION  OF  LAROE  WINOTUNNELS 

Mar  1974  SS  p rale 
lAGARD-AR-esi  Avail  NTIS  HC  $6  75 

The  procaadliiga  of  a conlaranca  on  wind  lunnal  daaign  aia 
praaaniad.  The  auh|acii  diioueiad  ara  111  wind  lunnal  deilgn 
and  operallon.  121  tailing  tachniquti.  (31  ipacial  laohnlquai  for 
angina  iimulallon.  |4)  tachniquae  lor  high  lift  and  V/STQL  tailing. 
IE)  problama  ol  tailing  at  liunionic  ipuadi,  and  (6|  fluid  motion 
pioblami  Author 


N74-31793||l  Advlaory  Oioup  lor  Aaroipaoa  Raaaaroh  and 
Oavalopmant,  Parle  IFranea). 

LARQI  WINDTUNNILI:  MQUIRID  OHARACTIRISTICI 
AND  THI  PIRPORMANCI  OP  VAHIOUt  TVPIl  OP 
TRANSONIC  PACILITV 

R.  C.  Pankhurtt,  ad.  (Min.  ol  Oalanea,  London)  Jun  1974 
169  p rafa  In  ENQLISH:  partly  In  FRENCH 
lAQARD-R-eiB)  Avail:  NTIS  HC  91 1.00 

A larlaa  of  raporla  wara  piaparad  lo  analyaa  lha  raquiramanta 
and  charactarlatloa  ol  tranionic  wind  tunnali.  tema  ol  tha  aubjacta 
conaldarad  are:  (1)  tha  alfacti  of  flow  turbulanea  and  nolia  on 
aarodynamlo  phanomana  in  wind  tunnali.  (2)  tailing  tlma 
raquiramanli  In  Heady  and  unilaady  wind  lunnal  maaauramanti. 
13)  daiign  prlnolplai  lor  tranaonlo  wind  tunnali.  and  14)  malfioda 
lor  ooiriallng  wall  conilrainti  In  tranionlo  wind  tunnali.  For 
Individual  titlai.  laa  N74-31734  through  N74-3174t 


N74-31794  Offloa  National  d'Etudaa  at  da  Racharehai 
Aaroapatlalaa.  Parli  (Franca). 

IFPROTS  OP  FLOW  TURRULINCS  AND  NOISI  AND 
AIRODVNAMIC  PHINOMINA  AND  WINDTUNNIL 
RIRULTS 

R.  Miohal  In  AQARD  Larga  WIndtunnall:  Raqulrad  Charaetirla- 
tici  and  tha  Parforininca  of  Varloui  Typai  ol  Tranaonio  Facility 
Jun  1974  27  p rafa  In  ENQUSM  and  FRENCH  (For  availability 
laa  N74-31733  2M1) 

An  account  la  given  of  tha  Inlluanca  of  etraam  turbulence 
and  nulaa  on  tranaltlon  In  laminar  boundary  layara  and  on  tha 
davalopmant  ol  boundaiy  layara  that  are  alraady  turbulam.  Thia 
li  followed  by  a dlicuaelon  ol  tha  allacta  of  turbulence  and 
nolaa  on  wind  lunnal  maaeuramanta  ol  overall  lorca  and  momant 
coafllclanta  end  on  phanomana  aaaoolatad  notably  with  Intaiac- 
tlona  batwaan  ahockwavae  and  boundary  layara  Thaae  conaldar- 
atlona  ara  vital  to  tha  extrapolation  ol  wind  tunnal  reaulta  to 
full-acala  uondltiona  and  to  tha  ipaclllcatlon  ol  Raynoldi  number 
and  flow  quality  raqulrantanti  for  lutura  aarodynamlo  tailing 
laollitlae  Author 


N74-31736  Natlonaal  Lucht-an  Rulmtavaartlaboratorlum. 
Amatardam  (Nalharlandel 

NOTH  CONCSRNINO  TESTING  TIME  REQUIREMENTS  IN 
STEADY  AND  UNSTEADY  MEASUREMENTS 

J.  W.  Q.  VanNiinan  In  AQARD  Larga  Wlridtunnala  Raqulrad 
Charaotarlatlca  and  tha  Parlormanca  of  Varloua  Typai  cl  Tranionlo 
Facllily  Jun.  1974  19  p IFor  availability  laa  N74-3 1 733  21-1 1) 
Tha  Importartca  of  tlma  lactora  In  conducting  tranionic  wind 
lunnal  laiti  li  dlicuaaad.  Emphaila  ii  placed  on  the  raqulramanla 
for  force  and  praaiura  maaiuramanli  in  ataady  How  conditioni. 
praaaura  maaiurainanla  on  oiclllaling  modali  lor  flultar  calcula- 
tinni.  and  Invaatigatloni  of  aerodynamic  buffallng.  Tha  ipaolfic 
lima  raquiramanta  lor  varloui  typai  ol  wind  tunnel  laiti  ara 
analyiad  to  ihow  tha  vailationi  In  tha  tunnal  oporatloni.  Olagrama 
ol  tha  varloui  wind  lunnal  modal  arrangamanta  and  data  reduction 
tachnlquoa  ara  Included.  Auihor 


N74'3173S  ARO.  Inc  . Arnold  Air  Force  Station.  Tann  Karman 
□ai  Dynamic!  Facility 

EXPERIMENTAL  STUDIES  IN  A LUDWIEO  TUBE  TRAN- 
SONIC TUNNEL 

C.  J.  Schuilar  In  AQARD  Large  WIndtunnall  Required 
CharacterlitiGi  and  the  Pirforminca  ol  Varloui  Typaa  of  Tranionic 
Facility  Jun  1974  45  p rail  Prapatid  In  coopaiiitlon  with 
AEOC  (For  availability  laa  N74-31733  21-1  11 

In  aupporl  or  tha  davalopmant  of  a high  Raynoldi  number 
tranionic  tunnal  IHIRTI.  axianalva  uaa  hia  baan  made  ol  a 
1/13'icala  modal  of  tha  facility.  Tha  itudlaa  inoludad  maaiura- 
mint  and  analyili  ol  tha  boundary  layiti  at  lha  charge  tuba 
axil  lantranca  to  naii;lal.  at  lha  noiila  (contraction)  axil,  and  In 
lha  taat  laction.  tunnal  atari  tlma.  tail  lactlon  Mach  number 
How  unllormiiy,  How  raiponia  tlma,  prtaiura  dlilrlbutlona  on  a 
two-dlmanilonal  alrloll  modal,  torca  maiauromanla  on  oonai,  an 
invaillgailon  of  tha  Inlluanca  ol  planum  volume  and  an  Invaitlga- 
tlon  of  tha  aooualica  ol  the  axhauit  lyitim.  Tha  raaulti  ol  tho 
txparlmantil  work  ahow  tht  fiailbllliy  of  obtaining  high  Raynoldi 
numbori  In  a lianaonlc  tunnal  with  a Ludwiag  tuba  drive 
lyaiam.  Auihor 


N74-31737  Atronauticil  Raiaarch  Inal,  ol  Swtdaii.  Stockholm. 
Engineering  Dapl. 

APPLICATION  OP  THE  QAIOMITIR  STORAOS  CONCEPT 
TO  A TRANSONIC  WINDTUNNIL  MIITINO  THI  LAWS 
SPICIPICATION 

C.  Nalandar  and  B.  Oavarby  In  AQARD  Large  Wlndtunnala: 
Required  Charaolirlatlci  and  lha  Performance  ol  Varloua  Typai 
of  Tranaonlo  Facility  Jun.  1974  7 p rila  IFor  availability  laa 
N74-31733  21-)1) 

A driva  ayatam  to  Irnpiova  tha  (low  quality  in  i tranaonlo 
teal  lactlon  ol  an  Intarmlitant  wind  tunnal.  Tha  lyalim  propoaad 
conilita  ol  I pliton  and  a U-tutaa  gaiomatar  for  air  itoraga. 
Tha  conitruotlon  of  tha  davloi  la  llluitralad  and  tha  method  of 
oparatlon  li  axplalnad.  Tha  adviniagai  and  dltadvanlagat  ol 
the  propoaad  ayitam  ara  analyiad.  Author 


N74-3173I  Royal  Alrorah  Ealibilihmanl.  Farnborough  (England) 
THI  DESIGN  OF  HIOH-RIVNOLDS-NUMSIR,  TRANSONIO 
WfNDTUNNILSi  SOMB  DINBRAL  PRINCIPLBS 

P.  Q.  Pugh  In  AQARD  Larga  Wlndtunnala:  Raqulrad 
Charaotarlillui  and  tha  PaiTormanci  ol  Varloua  Typaa  ol  Tranionlo 
Facility  Jun.  1974  22  p rail  IFor  availability  laa  N74-31733 
21-11) 

Tha  general  principlai  governing  tha  daiign  ol  a high- 
Raynoldi-numbar  tranionlo  wind  lunnal  are  ixamlnid.  AHar  a 
brlat  review  of  thi  aiiantlal  daiign  limi.  tha  choice  cl  alia  and 
operating  praaiuii  It  diaouiiad.  With  i ritlonila  lor  Ihiaa 
parimatari  aatabllihad.  meant  of  lohlavlng  them  are  conaldarad: 
In  pirtloulii.  the  tilillvi  mariti  ol  virloui  typii  of  drlvi  lyitam 
ara  dliouiiid.  Author 

N74-3173B  Avion!  Mircil  Dliiiult-Brigual  Avlillon,  Saint- 
Cloud  (Franca) 

ADDENDUM  TO  .4  SURVEY  OP  CORRICTINO  WALL 
CONSTRAINTS  IN  TRANSONIC  WINOTUNNELS 

J C.  Viyiiaira  In  AQARD  Large  WIndtunnall  Raqulrad 
Charactirlillci  and  lha  Pttfarminci  of  Varloui  Typai  ol  Tranionic 
Facllily  Jun  1974  21  p rili  (For  avilliblllty  lit  N74-31733 
21-11) 

Uelhodi  lor  corracllng  wall  conatriinti  In  tranionic  wind 
tunnili  an  dlicuiiad.  Uilng  llnaarlitd  compraiilbla  How  thaory. 
tha  Inlluanca  ol  wlngtpin  upon  lilt  Iniarfarinca  lictori  li  examined. 
Tha  ilraimlina  curvatuia  corructlon  li  alio  nonildati'i.  togithai 
with  lha  Inlluanca  ol  tha  poiitlon  of  lha  prauiuri  datum  In 
relation  to  that  ol  tha  modal.  The  ahariolailuilci  ol  pcroui  walli 
are  conildiiad  with  lha  piopoitl  that  a poioui  wall  miy  be 
ctllbialad  by  comparing  a tail  raiult  with  thaonticul  grid  reiulti 
computed  lor  lavaral  valuei  ot  poroilty  piramatir  In  thi  boundary 
condllloni.  Author 

N74-3174D  Royil  Aircraft  Eilabllihment.  Farnborough  (Englindl 

SOME  OSSiRVATIONS  ON  OPTIONS  FOR  A LARGE 
TRANSONIC  WINDTUNNIL 

P.  0,  Pugh  and  D Kutohaminn  In  AQARD  Larga  Wlndtunnala: 
Raqulrad  Charaotarlitloi  and  tha  Pirforminca  of  Varloui  Typai 
of  Tranionlo  Facility  Jun.  1974  9 p nfa  (For  avillablllty  tat 
N74-31733  21-11) 

Tha  daiign  piramilari  lor  tranionic  wind  tunnal  davalopmant 
art  dlicuiiad.  Tha  two  typii  of  ipaciHcatloni  which  Inlluanca 
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lh«  dMlgn  pirtmttari  ira  dilintd.  Sptelllo  oonitdtiallont 
concatn:  (1)  provlilon  lot  axcapttonti  taiti.  (2)  tha  quality  ol 
lha  flow,  and  131  haat  trinafar  from  tha  wind  tunnal  modal.  Tha 
alfacti  of  flow  InitaPllllv  in  tha  wind  tunnal  aia  analytad. 

Authoi 

NT4-S174I  Von  Karmin  Init.  lor  Fluid  Dynatnki.  Rhoda-Salnt- 
Oanait  (Balglurn) 

ntviiw  OF  soMq  rrobumb  heii'Atid  to  thi  disiqn 

AND  OMNATION  OF  LOW  tPElO  WINDTUNNILt  FOR 
V/tTOl  TIITINQ.  ADDENDUM 

M Cirboniro  In  AQARD  Larga  WIndtunnalt;  Raquitad 
Charactariftict  and  tha  Parformanca  of  Vailoua  Typaa  ol  Tranaonic 
Faolllty  Jun.  1074  3 p rala  (For  availability  aaa  N74-31733 
21-111 

IAQAnD-R-e01l 

A mathod  ol  caloulating  wall  Inlarfaranoa  In  tranaonic  wind 
tunnala  by  uaing  a vortax  lattlea  to  almulata  tha  wind  tunnal 
walla  la  diaauaaad.  Tha  malhod  inoludaa  tha  aHaota  ol  waka 
ourvalura  and  waka  diaplaoamant  dua  to  lha  wind  tunnal  walla 
Tha  (low  dlatortiona  piodiicad  by  a wind  tunnal  modal  ara 
axamirtad  with  laapaot  to  lha  minimum  laat  apaad  and  tha 
maximum  modallo-tunnal  dlmanaion  ratio  Additional  laat 
procadutaa  involving  vantllalad  walla,  almulalad  ground  allaol. 
and  How  dlaturbancna  In  tha  tunnal  oiiuuit  ara  bilafly  notad. 

Authoi 


N74-34000||l  Advlaory  Group  lor  Aaroapaca  Raaaaroh  and 
Davalopmanl.  Paila  (Franca) 

THI  NEED  FOR  A LARGE  TRANSONIC  WINOTUNNEL  IN 
EUROPE.  OECOND  REPORT  OF  THE  LARGE  WINDTUN- 
NSLS  WORKING  GROUP 

Aug  1B74  48  p rala 
lAQARD-Atl.TO)  Avail:  NTIS  HC$6.60 

Tha  Sacnnd  flaport  ol  tha  Larga  WIndtunnala  Working  Group 
of  tha  AGARO  Fluid  Oynamloa  Panai  la  praaantad  Tha  group 
conllnad  Ha  lurthar  conaidaratlona  to  tha  naad  for  and  dallnitlona 
of  a larga  tranaonlo  windtunnal  In  Europa  Thu  anginaaiing  atudlaa 
on  lha  propotad  lour  optlona  for  tha  tunnal  driva  ayatam  ara 
taviawud:  anginaaring  ol  all  lour  appaara  to  ba  laatibla  but  at 
highar  oorrt  than  antlolpatad.  Thri  Group  itill  aannot  racommand 
a pralartad  option  taohnioal  groundi.  but  raaommanda  that 
tallowing  lurthar  work  a ailaetlon  ahould  ba  mada  bolora  tha 
and  ol  1S7B  Tha  program  ol  lurthar  work  nactatary  to  provide 
tha  Information  natded  lor  lalaotlon  ol  a pralarrad  option  la 
dallnad,  togathvr  with  racommandatloni  on  how  it  ahould  bo 
iharad  balwaan  National  Prograini  and  on  Indapadant  Taohnioal 
Prolaot  Group,  with  coordination  aa  raquirad  by  tha  MlnlLaWi 
Group  ol  tha  Fluid  Oynamloa  PantI  It  Is  conoliidad  that  tha 
raaioni  given  on  tha  naad  lor  a larga  European  trensonlo 
windtunnal  itlll  apply,  and  no  change  ii  raquirad  In  tha  tiandatd 
tpaolflcallon  of  the  windtunnal  Author 


N75-30198I  Arlviiu'v  Gruirp  lur  Auruspucu  Ruttuardi  arid 
Orivulupmuiil,  Pitriti  (Finrrcul 

A CATALOUUP.  OF  EUROPEAN  HYPERSONIC  WIND 
TUNNEl.  FACILITIES 

Jitn  19VB  58  p 

lAQAHUHGlS)  Avrnl  NTIS  HC  $4  25 

Europtturi  hvirurritiiic  wirultunnuls  oru  llalud  and  tho  lollowing 
rnlurrriatioii  >n  glvirn  airmrt  thuni  locuiinn.  rramu  ol  facility,  and 
pttrtrrrirrd  cuticarnud.  tiutitrriplluir  anti  laatlng  capabllltlaa.  typo 
ol  lauility  (lirirrila  irl  workliru  auctiur-.  rrrutiul  rnotrming.  and  alia 
at  roto  anti  irori/aiu  Incrrluncu;  rnrttrutrrantatloti  and  othar 
tllrtijtiuaitc  ur)ttiritiittnt.  utui  purler m incr]  For  high  enthalpy 
lacllllina.  Ilirt  ilula  n ijlirllurl  in  lurina  ul  dunaltv  vaiaua  valonity: 
lor  othiir  liicillliua  iiii  RH/cin  Much  iiurntiHi  showing  otiaratlng 
bouniliiiiaa  Nu/rlo  iimi  dliinrolur.  iiaolul  cure  iliumeter.  axial  Mach 
luimbor  yiutilant.  iiiipular  How  rluvlutlon  'raiurvotr*  oondltlona. 
gaaaa  usud.  Iiornn  du(|iau  o'  (Imaociation.  limiting  valoclty.  lor 
cuntliuioua  Mow  tunnuln  and  for  luw-dundly  tunnala  a graph  ol 
innuu  How  laiu  vinnua  atbln;  priii-.atirii  aru  Inclurloil  where 
avHilablo  Authoi 


NT8-11110||I  Advlaory  Group  for  Aaroipaoa  Rasaatch  and 
Davalopmanl.  Paris  (Francs). 

A FURTHER  REVIEW  OP  CURRENT  RESEARCH  AIMED 
AT  THE  DESIGN  AND  OPERATION  OP  LARGE  WIND 
TUNNELS 

Sap.  1875  130  p rala 
IAOARO-AR'83l  Avail:  NTIS  HC  $8.00 


Work  oomplatsd  pravioualy  datoriblng  proiaaiad  treat 
contidarad  to  ba  relavinl  to  lha  daaign  and  operation  ol  large 
wind  tunnala  was  raviawod  In  tha  light  ol  prngittt  mada. 
Commenta  and  raoommandatlona  art  made.  In  each  one  of  tha 
lour  Haldt  ol  work  aalaotad.  two  convanara.  one  from  each  aide 
of  lha  Atlantio.  brought  togathai  tha  foramotl  workers  In  that 
Hold  to  diMuaa  what  naadt  to  ba  dona,  how  tha  work  should 
ptootad.  and  how  It  could  ba  shared.  Altogalher  132  raMaroh 
wotktia  from  nine  counirlaa  ptiticipattd  and  made  valutbia 
contributions.  Topics  of  Importanoa,  Including  tema  which 
require  parllcultr  aitanllon.  ware  alto  Idantiflad  and  divided  Into 
thita  ettagorlaa:  probitmt  tor  which  tuHiclant  aNon  it  currantly 
being  davolad.  pioblamt  not  currantly  attracting  enough  attantlon 
but  where  tome  aclivltlat  era  sxpaclad  soon,  and  ptoUtmt  whart 
poiltiva  action  It  naoattary.  Authoi 

N76-292S3j|l  Advlaory  Group  lor  Aaroapaca  Rtittroh  and 
Davalopmanl.  Faria  IFianua). 

RANGE  INSTRUMENTATION,  WEAPONS  SYSTEM8 
TESTING  AND  RELATED  TECHNIQUES 

Ptb.  IR78  382  p raft  Partly  in  ENGLISH  and  FRENCH 
IAOARD-AG-219;  AOAHDograph.219:  ISBN.B2'838-0 1 67 -S) 
Avail:  NTIS  HC  $10.50 

Ptpait  ara  praaantad  which  deal  with  teat  range  inatrumanta- 
tion  taohniquat  and  syitamt.taat  range  (acilitlei  and  rtquiiamanti 
(Upablllllti,  propotad  laolllly  Improvamenti.  and  tachniquti  which 
have  bean  davalopad  lor  solving  particularly  ilgnlHcant  problami 
at  wall  at  continuing  critical  problamt  ara  dtacribed.  Emphaali 
It  pltcad  on  waapont  ayxtami  tailing.  For  Individual  tliloi.  aaa 
N76'23284  through  N7B  23303 

N78-23284  Radio  Corp  of  America.  Moorailown.  N.J  Mittlla 
and  Surlaca  Radar  DIv. 

THI  EVOLUTION  OP  TEST  RANGES  AND  THE  CHANGING 
RIQUIREMINTG  THEY  SERVE,  AN  OVERVIEW 

Victor  W.  Hammond  and  John  W Borrihuldt  In  AQARO  Range 
Inxtrumantatlon,  Woiponi  Syilama  Tailing  and  Ralatirl  Tach' 
nlquai  Fab.  1B7B  10  p (For  availability  aaa  N7B.232B3  14-09) 
The  why  ol  tail  ranges  In  ganaril  la  axamlnad  along  with 
tha  trandi  In  laat  lupport  raqulriminli  Dial  have  and  are 
continuing  to  avolva  Range  Matrlu  Initrumanlatlon  Syitamt 
Hlitoiloil  tiindi  In  roquiromsnit  ara  dlaoumad  arttl  compared 
with  tha  ivitami  and  taohniquai  that  have  avolvid  over  tha 
period  conildarad:  that  art  avallabla  and  In  uaei  avillibla  but 
not  being  axploltod;  and  univallibla  but  readily  within  tha 
grasp  ol  modarn  technology.  A ptoiiulition  ol  tomorrow's  tail 
range  btiod  on  a brial  analytit  ol  technology,  tnu  tha  realltlti 
ol  problamt--auoh  ai  Inllitlon,  ancrotchmanl.  and  others.  Ii 
praitniad.  Author 

N7S-233BB  BUM  Corp..  Albuquerque.  N Max 
■TANDARD  PROCIDURIE/MEASUREB  OP  EFFECTIVE- 
NEBB  FOR  AIR  FORCR  OPiRATIONAL  TEST  AND  EVALUA- 
TION (CONSTANT  IMPROVEMENT  TASK  2) 

R.  B.  Buchanan.  J.  W.  Dyoha.  W H Noriii.  Oaorga  Lull.  Dovid 
P Vanartdala,  John  1.  Ktanar,  Donald  E.  Simon  IRCA.  Moorti- 
town.  N.  J ).  Milton  Hainbarg  IRCA.  Mooreitown.  N J.l.  Gaorgt 
Havtrmahl  (RCA.  Mooraatown.  N.  J.l.  John  T Nopanan  (RCA. 
Moorattown.  N.  J I at  al  In  AGAHD  Rnngn  Inatrumaniatloii. 
Woaponi  Syatama  Tatting  and  Related  Ttchnlquat  Fab  197B 
12  p lalt  (For  availability  aaa  N7B-232e3  14-09) 

The  broad  aapaoti  ol  opartllana)  laat  and  avaluatiun 
(OT  and  E)  tit  ravlawad.  Certain  aiaai  ara  oxpanded  to  llluttiite 
dliaci  application  cl  the  prlnolplaa  ol  atandaiditatlon  tor  OT  and 
E Author 


N7B-232BB  White  Sandi  Mltallt  Range.  N.Mex  Optint  DIv. 

DISTANT  OBJECT  ATTITUDE  MEASUREMENT  SYSTEM 
IDOAMBI 

Lowell  Yatei  In  AQARD  Range  Initrunioniitlon.  Weapana 
Syatama  Taating  and  Ralatad  Ttchnlquat  Fab.  1B78  16  p 

rata  (For  avalltblHIy  aaa  N7e-23283  14-091 

A brial  hlatory  of  tha  davalopmanl  ol  detlgn  criteria  lot 
tracking  talttoopaa.  Including  tha  Dlitant  Objant  Attitude 
Maituramant  Sytlam  IDOAMS).  It  ptatantad.  Mlaalla  attitude, 
avant.  and  mitt-dittanct  data  raquiramtnta  are  davalopad  In 
tarma  ol  Image  contani.  Tha  optical  avatam  modulation  trantitr 
luncJon  IMTF)  li  contidarad  to  includi  all  known  lourcti  ol 
Imago  dugradttlon.  I.e.,  llmoipharlc  turliulance.  lucua  error.  Image 
motion,  film  and  optica.  Correlation  ol  Image  oontant  with  the 
MTF  damonitrataa  a tachniqut  lor  the  davalopmanl  ol  talaxcope 
ptrlormtnoa  paramatara  and  their  axtrapolatlon  Into  detlgn  and 
laat  requiramanti.  To  record  hlgh  raauliitlon  Imagai  with  low 
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dltiortton  st  high  sampling  raton  m o dusort  environniont  tni/olwes 
two  maiof  daslgn  problamH  that  ara  discuftsad  thu  (iHvalopmont 
of  an  atharmaliied  optical  systom  that  will  mQnnain  precise 
ttlignmanu  ovor  a wide  ruiige  ol  tompHrutuni.  and  the  develop- 
meiu  of  mechunical  structures  that  prevent  deonulation  of  the 
image  by  camera  vibrations  and  high  iicceleraiion  trucking  rates 
The  dual  telescope  features  an  f/4.  2,500-ntm-focal  lenuth 
obfective  with  a 360-freme-pur  second  70-nun  pnsm  camera 
and  an  f/8.  S.OOO'inm-fucal-Inngth  ohlontive  with  u 126  frame- 
par-second  70-mm  pin-registered  carniua  Authoi 

N70«23287  Radio  Corp  of  Ameiica.  Mouieatown.  NJ  Miasile 
end  Surface  Radar  Div. 

NADAH  DETECTION  AND  TRACKING  IN  GROUND 
CLUTTER 

H D Mitchell.  M M Pogleu,  Ct.  M.  Sperka.  iind  G.  H.  Stovurtb 
//)  AGARD  Hanyu  Instrunienlatiun.  Weapons  Systoma  Teating 
iiiul  HaUitud  Technutiies  Feb  1976  20  p refs  (Fur  uvailobllity 
Him  N76-232B3  14  091 

Thu  icsults  are  presented  of  a develupmental  piuu^^oi 
dcibigned  tu  provido  automatic  dutectiun.  acqtnaitlun.  and  trucking 
of  high  Hpeiicl  ertillary  prujerjlilos  with  an  uxiiitiiig  C-bund  precision 
insi.uinontatlon  radar  The  goals  esiabllNhud  fur  the  system 
wutii  duiticiion  and  acquliitiun  of  prulectilaa  with  a clutloi 'to  sitMial 
rnhu  of  30  db.  m luss  than  one  second  after  firing,  proluctlles 
woiii  to  be  trucked  through  the  entire  IrajocUiry  tu  nent  Impact. 
The  dutuutlon  prucuss  utilised  a racnryivu  Ulgliul  cluttni  rejoction 
hitei  und  an  PFT  piuuesuoi.  Tracking  was  ucuumpliahed  using 
rnulliplu  pulii  fine-line  filters  in  coniunction  with  clutter  guord 
gulua  nnd  outomallc  RMF  switching.  Prslliuinary  tusl  rustilts 
inriicutu  dutuctiun  und  trucking  uf  18  uf  thu  20  pru|uctilus  fired 
ih  thu  test.  Aiithoi 

N7tl-2328fl  Sorvtcus  Techniques  do  I'Armo  Fruncuisu.  Arcuoil 
Seivicu  dos  tiquiperneiUs  de  Champs  de  Tir 

THE  6TRADA  LANDING  TRAJECTOQAAt>HV  SVttTEM  (LE 
8VSTCME  DE  TRAJEGTOQRAPHIE  D'ATTERRISEAOE 
8TNADA1 

Chnstlun  Gifferd  und  Jean  Pierre  Marvlllot  In  AGAHO  Range 
Insuumenlntion.  Weupuns  Systems  Testing  and  Muleted  Tuoh- 
nUiuus  r-et).  1976  12  p refs  In  FRENCH  (Fur  aveilablhty  sue 
N70  23293  14  00) 

Thu  STMAOA  uystern  wau  developed  tu  actiureiely  ruconsttuct 
und  diHpluy.  In  neer-teel  time,  the  tra)tctur)es  uf  riiicruft  during 
appiuiiuh  and  landing  and  thereby  allow  Ihti  tievulupmenl  und 
(..urtificdtlun  of  automatic  landing  systems.  The  Mysturn  iiiili/eH 
muilurn  electron  uptics  techniques  in  con)unution  with  a iuel'tiniu 
cumptitur  intugrated  with  an  observotlun  systurn.  it  is  liusiid  on 
the  LIDAK  lUHur  radar  systant  providing  thu  sphuiiual  cuordinulus 
fium  (I  pubslVQ  uplical  refloclur,  wliicit  ik  the  only  spocMd-piirposn 
hordwmu  that  must  be  installeri  on  the  airciuft.  Yhu  imiuniKl 
|jert(iriiiiiiicu  Hpocificetionu,  a general  description  uf  thu  STRAUA 
liystvni  n detailed  study  of  its  various  cornponentH.  thu  tliilii 
lodiicliun  techniqutis.  and  the  role  osslgned  to  the  uornputer  are 
ileKinhud  Husolutiun  of  the  safety  rirubleins  uBsocietud  with 
Ihu  Uisur  HyHtum  and  etinoapfreric  signal  prupagrition  was 
L'Apluinud.  us  well  as  information  on  projuctud  uppiicitlionh. 
rnunning.  and  cost  optimi/ation  Trunal.  by  YJA 


N'/9-232Utt  Edgurtun,  Qermuetiausun  und  Cilirr  Inc.  Altjiiquoi- 

i|ui).  N Max  Taut  and  Evuluetiun  Dept 

THE  HITVAL  PROGRAM  INSTRUMENTATION 

floburt  L Chaney  In  AGARD  Range  Instrumuntdtion.  Weapons 

Systuius  Testing  and  Raletarl  Techniques  Pub  19/6  6 p (Foi 

MvailabrlitY  see  N70-232U3  14-09) 

Thn  filTVAL  Proyrem.  a joint  U.  S.  Army  und  Arr  Force  teut 
stiorisurrid  by  the  Director  of  Defense  Resuurch  and  Englrmurlng 
(LTDH&H).  was  conducted  to  determine  the  prol)ubilitv  of  hit  hv 
cintuuiuraft  gun  ayslumi  firing  at  fixud-and  rnrury  wing  ulrcrnfi. 
The  HITVAl.  test  was  one  element  of  a larger  prugrum  tovulldiito 
und  improvo  rnathemetlcal  aircraft  attrition  rnudels  The  HITVAl. 
F'rogrum  tobted  five  gun  systems  and  pioduuocJ  u large  und 
coinprehtmsive  empirical  data  base  fioni  over  two  thoueumi 
gun  uir<’, raft  engagements.  These  dale  elao  luivu  possible 
nrijiicoliun  to  problems  of  tactics,  gun  aystmn  and  nrow 
(lerfurnuiricn.  and  training  Instrumentitiun  und  tuchniquus 
rluveloped  for  the  HITVAl  Program  cuntrlbulud  sigmficantlv  tu 
the  btutu  of-thu-art  in  the  measurement  of  gun  puifotnuinee 
parnmi.'lms  and  roprusent  advances  In  resolution,  accuracies,  and 
(laiii  lirindhng  for  these  and  other  generic  sy&tums  and  for 
eviiiuutiun  test  programs.  Author 


N76-23280  Air  Force  Armament  Lab..  Egiin  AFB.  Fia. 

AIRCRAFT/8TORB8  COMPATIBILITY  ANALYSIS  ANO 
FLIGHT  TESTING 

Charles  3 Epstein  In  AGARD  Reny*  Instrumentation.  Weuponn 
Systems  Touting  and  Related  Techniquee  Feb.  1976  13  p 

refs  (For  availability  set  N76-23283  14-09} 

The  state-of-the-art  in  tht  field  of  aircraft/ store  compatibility 
testing  has  been  expanded  through  new  photographic,  analytic, 
wind  tunnel,  and  computer  techniques.  An  In-dtpth  uxplunution 

of  thu  lulout  rmulyHiu  ur^d  flight  tnsl  teidiiitqugH  tu  given  iiu  ludiny 
the  uniqiiu  tnarnegn  ol  th<i  wirtd  tunnel  and  lliu  high  upeud  diqilul 
compiiliir  in  thu  piiiflighl  rinulyKiti  of  dou,  unil  the  photo  mwiging 
tfichnique  of  fligitt  Iriid  (It)l(i  ludiicliun  Autl  ir 

N70-23291  Munsui.Hchmitt  Boulkuw  0 tri  b H . Ultnbrunn  iWnst 
Gormany)  U liter nrihinuiiHbur  (rich  Appiirato 

OPTIMIZATION  OF  FREE  FLIGHT  MEASUREMENTS  FOR 
MISSILES 

L Stlklorus  /nACiAItU  Hiiiige  InRiruinentution.  Weapons  Syatnmii 
Teslirig  und  Rulutiid  liiuhniquos  Feb  1970  50  p rofs  (Fur 

nyailubilily  .son  N76  23293  14  09) 

A senufl  of  purarnettirs  riigurdiny  thu  pnrforinutice  and  Ihii 
unulybie  of  fieu  flight  rneiiHuiumnntii  was  invoatigiitud  to  obtain 
genurel  information  about  their  influenue  on  thn  accurncy  of  thn 
uerodytiiunln  stability  eouffiulents  to  be  dutorminuU  Thu  findings 
uttuiiunl  urn  iisrid  to  boluc.!  thusa  puiamnturs  in  thu  course  of 
furthor  lieu  flight  lubls  in  biich  a wuy  that  optimum  rosultn  mu 
oohiuvuU  lluue  diffuruni  niluHileb  woiu  invustigiitud  For  two 
fnlssllub  the  output  data  wuiu  obtuinod  tMiiuiutically  by  iislrig  u 
digital  cumputsi'  program,  loi  thu  ihiul  free  (light  muasuiumant 
data  were  uvullable  The  analyuib  is  bubed  on  the  Nuwton-Huphson 
method,  applying  the  inaxiiniim  llkuhlioud  priticiplu  Foi  thu  C 
sub  i antj  C sub  M ooufliciunitt  expiubsioiiB  wUh  tuims  up  tu 
the  fifth  power  wuiu  uonstiluied  lit  thu  case  of  u bulllstiu  rniustlu 
during  tiui  boost  tihiinu.  lha  vnnation  of  the  stabiliiy  paiuittutoi 
as  u fimitipn  of  Much  iHJinhoi,  Aptiiuxiinutud  by  a polynornlul 
of  uucorul  powiii.  was  delurntinud  In  uddiiion.  biumiu  of  output 
t(atu  iiml  initirit  vuluob  of  thu  statu  veiiubluu  wuie  uornputud  in 
all  imuuB  Author 


N78-23282  Army  TosI  and  Lveluetlon  Crimmund.  Aburdeun 
Proving  Giouiul.  Mil. 

PROJECTILE  AIHBUR8T  AND  IMPACT  LOCATING  SYSTEM 
fPAILB) 

William  9.  Mllwoy  In  AUAKD  fiungu  Intilruinuntutlrjn.  Weaponii 
Systumu  lurding  and  Rnluiud  techmquDH  Hub.  1976  U p (Ppi 
uvailnbility  Ny6-232U3  14  09} 

A avident  duvulupod  lo  solve  the  ilifllDult  pioblein  of  ucuurululy 
buoMiig  thu  Incinion  of  riubursiii  or  iinpuctfi  froin  artlllury  and 
moititr  ptojmdilou  n-  dosuribud  Sunh  Holuiionii  us  ocuiiHlicn. 
iiUiutro  opttc&.  and  riidui  weru  uiisly/ud  on  thu  basis  of  lelitibilllY. 
iiccuuicy.  dott,  utility,  oml  dpvulopinunt  pniontial  nuloctnd  wak 
ri  iiingn  unty  itidiii  hi  luloiution  uvbtum  operating  m iho  C bend 
Suhseqiiuntty.  a ninglii  pioioiype  radar  was  fabricated  to  luithtji 
riHpUno  hold  iniplHmentation  of  the  cnmutpl.  r-iuld  testing  of  thn- 
prutoiypu  IH  now  uiuJeiwuy  wnh  lubni.uiion  and  a|)j)lir.(mon  of 
the  r.amplme  uyuliun  to  follow  HUcrirsHful  vunficiitlon  of  imk 
(imiiii  Aiithui 

N79-23283  Vega  fhimi’.iiun  Lelni . Inc.  VIonnu,  Vn 

A TRACKING  AND  CONTROL  BYSTEiM  U8INQ  PUL8ED 
THAN8MI8CI0N8 

H.ivnu>nd  F Irby  /ri  AUAMD  Hangu  Inst'umuntotion,  Wujpoim 
Syalumv  Tubring  and  Rululed  Tuidmiquee  Hub  1976  16  [> 

rufs  (Pui  uvoilubllltv  mru  N/h  232B3  M 09) 

Three  apui;ifi(.  viuuioivj  of  the  puluud  tnickinu  und  control 
tivtilomn  With  thu  nHiiuciutnd  vuhiniu-humu  nuuipment.  an.* 
dobcrihud  Princi|)lo*<  ol  optmillon  .‘\ri}  diitonaHud  Author 

N76'232B4  Gui^eral  fJYniintIcii/lihn.lionIt.s.  Gun  Diugtr.  Culif 
RM8;  A POttITION  LOCATION  SYSTEM  FOR  MODERN 
MILITARY  WEAPONS  FESTING  ANU  EVALUATION 

Willurd  S CubliiTian  /rr  AGARD  fUngri  lll  •tn|ln(1ntH(l(.ln.  Wuupoim 
Sysiurrib  Toeling  timl  Fttiliiled  rechniqueb  Feb.  1976  1b  p 
(For  ovuilubilUv  huu  N70  23283  14  Ofll 

Thu  Gunutul  DYnuniioii  Hengo  Meiiauienuitit  Bystein  (RMS) 
which  i^itn  track  over  one  tfiousund  Ijigelh  in  utui  tirnu  with 
iiccurucn-.*  within  two  inutuis  of  truu  (lUbitinn  la  dubcribud 

Authur 

N78‘232BB  Moluroie.  Inc..  Scottsdale,  An/  Govcrninont 
Electronics  Piv. 

AN  INTEQHATED  TARGET  CONTROL  SYSTEM 
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B.  W.  B«li  and  R.  D.  Smith  (Naval  Air  Syattrna  Command)  in 
AQAHD  Hanya  initrurovniation.  Woapont  Sydtama  Tastmy  aiHi 
Ralatod  Tochniquav  Fob  107A  11  p (For  availability  aaa 

N7a-232e3  14-08) 

Thu  ITC&  (Intayratud  Taignt  Coritrol  Syituin)  wliu^h  Is  u 
modurn  control  uyntam  davalopod.  tualud.  and  Rununtly  in 
upurutional  uhn  by  ilin  Unitud  Stulus  Navy  in  duaittibad  Vliu 
lies  iottiuratei  (ho  C.l  (oommanii.  uonhol.  and  crtnununicaliuria) 
functions  m^o  • ainplu  two  way  communirulinn  (ink  Spot'ificany. 
ITCS  trunih  its  commnnds  to  (hu  dionn.  rooelviis  (ukinKitiy  from 
thu  droou  tind  pruvlrlvs  Ofono  potition  by  luioltiMu  m lariyo. 
Ailinuth.  and  olovatiuri.  rho  ITCS  is  qIhu  uapublu  of  btmuUa 
noons  uoi  tiol  of  iiuiltipio  dtotibii.  Tha  mnlur  topius  oro.  Ill 
hiickurouiui  lOHdiny  lu  tho  iiiitititioii  of  (hu  diiviilopoHint  pfoyram. 
(2)  syidMiii  diiDcnulion  in(;K(dlMu  diii  inulor  cuiriponuntb.  (3)  tho 
(iniployntu;)!  scunririu  duiintihinp  uinijn  of  ITCS.  (4)  ti  fiihotlonat 
daiuription  i.'ovoiinp  purtiniinl  Umhniual  dfil/ilh.  (b)  (ubl  pti-Hitamh 
auccoiodully  diimuhstKitinu  IfCb  uapobilllins.  urtil  ((j)  aptiliOHlion 
nf  ITCS  (0  niuior  luiiyu  comploxitlst.  Author 


N76*2329a  Vi  imu  Pruviny  (Irnund,  Aiir 
IPHICIBION  AIHCHAFT  THACKINQ  GY8TEM  (PATS) 

SMillioni  W.  Sisiilu  In  AOAMO  Rtitiria  InslruiiitmtstKin,  WoapuiiH 
Syitomu  tHatinp  and  R^jhitud  TochnUiusa  FhI).  IQ/li  6 p (Fur 
nvoiloliiliiv  SHti  N/(I-232Q3  t4>oq) 

All  opuratiuiicil  lasoi  linokiny  ayhlutn  (oi  ukinrtoi)  iilrcrolt  1h 
iliiKi.riliiid  and  ita  oporoiing  and  inalntonnniiu  (.ItAiur^tunatlcii 
htiiiiiniiiirud  Dn(H  uollooUtm  and  (udiiolion  (rchnUiuuu  iholddinp 
r.iililuntinn  in  rnal-hma  iind  olfdmo  uiu  itino  doui.iil/nd  liisoi 
Hfllitty  cuntidor(itii)n«  mn  uddinsiHul.  An  (ituiruluKI  nn*i(  nompAriann 
Is  mndu  hrlwoun  (hit  Itihut  Iraokin,  cohVfiiitioiial  ranpfhnudnlltuh. 
itnd  hnitil>autnnuilr)d  GinelhiHhioliUiii  on  (lui  basis  nf  uniUH  nf 
ininpUdHly  nirlijroH  Hnlu  Potuntiril  fuhiiit  Inttiii  (riinkiiui  niifdnui 
lions  aril  diritnmsud  with  ontloiptitiitl  irnimot  i.n  instuiinunttiiluii 
rnquiromimlti  Aiitimi 

N7tt^23207  Air  Furca  Kimuial  Waaponii  <wiiii(ui.  Kiitlitnd  AT-U. 
NMtix  Tost  nnd  Ivsliiatuin  Synicnis  Mniqmin  OffM'.ii 
MINIMAL  IHROM  TRAJliCTORUB  ON  LINfi 
(iuuona  J PolluiiK  h\  AOAHO  Hiinyu  InsinmmnhMion,  Wodpnnb 
Systtiinii  Tiistiny  and  Malatod  TnahnKiuoH  fob,  lOVti  20  p 
nifs  (For  avdiliblliiy  (>ao  N7U>2.328J  14-001 

A tvahnniuo  is  diisurihod  lot  nporvllnp  instrumoritotlgn  In  n 
nearly  urrorlusi  buckinp  mgdo  (rr  yiold  cuiruct  tiH|ar.toiy  on  imn 
This  (Hchnlqua  usui  a polynoiniid  ducnription  ol  tho  initjoi 
tiajactorY  to  predict  tarpol  lonatiun  iiiuJ  uvorcmiiu  iimo  tii(i(|int) 
and  trnokinp  urturN  onuountaiud  in  cunvnniloiuil  tnickinq  syiihimu 
A (adiny  mHinoty  palynonnul  filtor  (.d  dupiau  2 ruuununtly  updateu 
tli«  trujuutcjry  ostlmuta  fium  sonuor  laviod  dinplncurnunt  urrors 
Svstumstic  urrurn  nf  tho  innhumunt  aru  Idnntiftud  and  olniiiiiatnri. 
Iinproviny  tho  aruiirMoy  of  tho  tr(i|ucturv  doUi  Thuuu  orrors  uiu 
avsiuatoil  and  tho  instrunnirit  calibiiitad  Iroitt  stellar  obKorvahons. 
A hlQhly  acuunitn  timo  base  providuo  nitiwoik  Hyuchroniration 
of  Irajnutory  datannlnation.  Typical  upphcotions  as  u Irajoclorv 
mRssuriny  inbtrumolU  and  a soitahlu  dotu  smircn  (o>  romululy 
opanitoil  long  fur.al  lorifjtfi  ihiiodc.tlitoR  iiru  notod  Autluii 

N76-23290  Mosbonadiniitt-Buolkow  CruhH..  Miininh  IWosi 
Gurinuny). 

NEAR  GROUND  TEIUMETRY  SYSTEMS 

Hurst  KilhojhmirJi  In  AGAIIO  Rangii  InstiuiiiontHtion.  Wonpons 
Systoms  lostinp  and  Roliiiod  T(ichni(|iius  Fob.  40  p 

nifs  (Fur  avuHnbililv  sau  N7tl-23;83  14-OUI 

Tr'lninulry  syotoinH  whir.li  iku  oppllnil  in  wuopuoh  UiHt  (I'liiyiis 
uiu  mvtiiwud.  'fhu  basic  uunevpt  fM,  PAM  nnd  tiiUHimliy 
IS  bxpliilnud  Incliicllny  thu  diita  storing  syslon)  in  thu  yrouiidbhitinn 
Thu  tipudul  pioparllos  and  uffucti  uf  mudoltiticir)  cnntvpiu  iind 
ol  nuai  ground  wnvit  piupagtitlon  irMiiiidlng  bold  onil  y'uiind 
niUonne$  ora  doouribud  Author 


N76‘2329M  Army  Liuctrcniu  Piuving  (Irnunil.  Fuit  HuhcIiuco. 
Aiii  Dovftiopmant  Sontlon 

USE  OF  AUTOMATED  SYSTEMS  BY  THE  EI.CCYMOMAO 
NETIC  ENVIRONMENTAL  TEST  FACfUTY  IN  ELECTHO- 
MAQNETIC  COMPATIBILITY  ANALYSES 

Ralpli  MoCliibkoy  /n  AOAND  Rungo  Instruiountutlon.  Wouijrins 
Systorns  Tusling  nnd  RolHtod  Tochnirpios  f-oh  lUTII  9 p infn 
(For  availuljlhly  moo  N76-2n283  14-001 

Autniiialnd  oluctromounotio  'lompatlbiltty  (OHtIng  of  military 
rnminunlnntionB  oqiiininiiiit  and  woaporm  riyHlomn  la  coiuliictml 
III  thu  E:lnctroinaunr)(io  fiiwlronmuntol  Trint  l-iicility  of  tho  Unitoci 


Htataa  Army  Rlochon  Provirni  Ground  Tho  ovoiinionory  progros- 
siun  nf  oluotiumagnatic  uoinpatlbllity  tasting  ftum  yobtarday'a 
toslly.  liniu-i onsuming  fialii-taitlng  proonns  to  tlio  outoi'Tutod. 
mpoi  tost  IriiMlitloi.  nf  today  ir  dlaciiHsed.  Towtlng  methoiioloyy 
/ind  onnlvtloal  to(hnk|uos  oaaoolatad  with  tactical  modoling  and 
Hiltiifiiroitoo  piodicjllon  «]tu  addraycud  to  provMla  a cuinprehan 
Mivn  r)Ldin..rotion  of  thu  uloctrumagnatio  cumpatihillty  aisoaanisnt 
pioouss  Author 

N7B-2330G  Utfilc  Uiip.  Sun  Oingn.  (^allf. 

AIR  COMUAT  MANEUVEMINU  HANOE 
froiluio:  A.  HiiivJohiii  and  Qoorgo  W [:oton  //»  AOAHD  Hanga 
fnahunuiiitbiiuii,  Woaputis  byoturna  lauling  and  llolatad  Taoh- 
niguas  (‘(il>.  tli/R  2U  p (Fi.u  iivnilahilitv  oiia  N76  23263  14  091 
A now  cnncupt  In  lunge  invlninuintation  fur  vffuctivo  and 
maamiriiU  truminu  anti  analyaia  of  fightor  pilots  in  high  paiformartua 
misgilu  ugutppad  am.iiifi  m dosctilied.  lha  an  ootnbut  manauvaring 
runga  lACMH)  liiatrumontation  lyatani  aitalyi>aa  and  dlkplaya  tha 
dynnink-i  of  luunoh  platform.  miHuilo,  anrf  largot  in  a inannar 
purmliiing  aciiuruta  racognition  of  onvulopa  and  duvulupmont  ut 
opiiiniiud  tiiciiua  fhi  ACMR  Invtruniantuiion  sytiam  providaH 
markedly  improviMJ  tiuiniiig  ulfactivunnRs  and  otiUnumy  Author 

N70>233O1  Air  Korea  SpauUl  Wnnponb  Cvntor  Klrtliint)  AF9. 
NMas  Tosf  and  Lvalnstion  Systniuk  Program  Olliuu 

rJETENMINAFION  OP  IN6TRUM6NTATION  NEQlilNE* 
MKNtS  HOH  U8AF  RANOI8 

Juno  0 Uranlon  lUlkawood  O-ip  . Albuquiu rtuo.  N.  Max  ). 
(.owtiHica  J B'tiith  {Drkowuud  Curp.  Allui(tuai(|uu,  N Max.]. 
latrrtrcn  Ci  Whuelo*.  fliohiird  K Irosk,  Jaixfii  0 Millar,  Jamta 
J Avitabilu.  end  Ouvid  M Piiqikdii  ((sunorjl  NHsuarch  Coip  . 
Haiitu  (iRrhnra.  Culil.)  In  AUAHU  Hnnye  ItlAlriiinDhtatlon. 
Woiiponu  Hysinma  TuRting  and  Hnlalod  roehnkgios  Feb.  1976 
J4  p fFur  avHiliibility  aaa  N;a>232R3  14-09) 

In  n piogiam  to  Improva  lha  uaiKibilillak  nf  USAF  lanyas. 
ro()ijiioinunU  lot  tangu  Instruirwihtutloh  worn  datnrndneil  by  Ihtr 
iungo  fiinnlinim  thnt  had  In  ba  parframad  to  fullrll  thu  naads  of 
tho  raiigu  iibois  riio  lanuan  ato  iisad  lor  upnratlunul  training 
.10(1  inutlnp-  niouu  ouiiv'iilos  aru  ijnnHially  uunduntHd  in  tha  ounlaxi 
(d  poifoitniiig  upDi-.ilio  iiiiosions  Tliruugh  anolyais  uf  Dm  mlHstnnk. 
1)10  laripu  functionii  that  wDl  bu  noadud  wora  IdaiiiifiNil.  For  thn 
iHUpuio)  o)  Hub  nn'ilyslH.  gonoralirud  niluniori  riaiuripliona  warn 
diivalopi'il  lo  'luplct  roDinuunfattyii  uuntbnt  luul  kuiiport  inlHslonk 
III  tha  Air  hurna.  from  Ihirnu  doiiQilplionH.  nrittals  for  ivaluatlng 
iilfiiohvonakb  nf  parlorinaiu.u  (iiirinp  iionh  nilHsiun  phiia  wit# 
doflnad  The  misbion  infortnatlnn  iiopuutinu  iribliumantetlOM 
rogulrurnunbi  iuu  .Mimnmrl/yd  In  Ion  luaincos  pmMininu  to  imtaly. 
duuat.  laigal'i.  si.iinnu.  tnnajiutcu-pooiiioii  irilurmaiiah,  uain* 
iTiond/ctinttnl/uDinriiunicatiahk.  data.  faol)ltii>k/logi8tlos,  air/land 
kpacH.  nrul  metaoroiogy  Author 


N76  23302  Muitin  Mariutiu  Aarunpaiui  Orlando.  Fla. 

MISSILE  RADAR  GUIDANCE  LABORATORY 

H f>.  Munrotmnif  h C Grugmy  /n  ALiAHD  Riingij  iiKuruinunta- 
lion  Wcupnri')  fj/ntotTiR  Tuktlng  /uni  Rolatod  TuchnlqiiUB  Fub. 
HJ/(1  20  p (fur  iivuitJhilily  Mia  N;e-23ibi.l  14  (^9) 

All  iinpiuvod  indiu  guidancu  lahotiitory  which  alluwn 
MimifKiMuouc  inbutcd  inuuihition  lor  (irwolupini)  nut]  tuntinvl  point 
hucktii  tadiir  ond  IH  dual  niudi*  guKlunna  ayniuirti  winch  will  hu 
opuiutiuiiul  in  Dll)  HJUO'ii  m duMnihni)  Timnu  guiiitiMno  aykluntn 
Will  ha  tustad  fo'  bugul  auquinbon,  dii.cmninutiun.  and  tracking 
('.upubiiitiuii  undur  pituisiilv  uuntmllad  nt^iulitionu  in  p dynamic, 
|{|(ll•tl^1u  Miinulutud  anviruninant.  the  ludur  giiidancu  (ypun  can 
l)u  pasKivii.  HiiiiU-  ctiva  cir  iictivo.  covunng  a fru(|uaii(iy  rangy 
irorn  Oft  to  16  0 ( Ihn  IR  yuidanca  Tvst'unn  can  bu  paislvo 
at  3 to  b or  H lu  14  niuronb  A shnit  loviiiw  uf  Hyatinii  rapuliarnantv 
w furnichud.  and  the  rna|ur  laboiuturv  Huhiiystiinir  ara  dnscrlLad. 
witf)  urnphasb  on  (ha  funturoa  of  tim  lotiitiunal  and  tronklatlon 
motion  ayatamk.  anachoio  chninbui.  Iiriaar  nrray  target  antanna 
*iyRlurri.  laiiar  gannratiun  syatam.  IM  targal  aystani.  and 
computHpon.  Thu  piincipnl  now  riusiyn  fuaturub  of  thtk  lebniatory 
aru  Din  llnour  iiiray  largal  tintaniut  ayhlain  and  thu  uidni  ijunoratlon 
iiyulani  wliii.h  providou  fur  four  distinct  radar  amitturu  mduIi  of 
wliinh  riiH  Himulati)  itinuillaiuious,  indapnrtdanl  HF  aourciis.  Thaiu 
-luurous  can  ba  biirvnlllancu,  SAM.  naurch  or  atiily  wurnaiy  radars, 
plus  ludar  rnturiis  fium  llluininatud  taigiits.  and  typok  of  pulsar.) 
and  cuMiinuuuh  wavh  ECM  nignalk  Phnnoiniina  r.ocit  us  atmok- 
pitiitii;  uituiui iUon.  Dopplar  uhlft.  turgut  cro^s  erictiou  (luvialiun. 
and  iilnit  ora  alno  bimulahtrj.  Cnturu)  ubud  lu  itpudify  the  lurjulrod 
•vatam  parforminca,  tha  raasoni  for  oriltfia  aaliotlon.  and  (ha 
liboratorv  tail  raaulti  are  alto  inoludad.  Author 
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N7e-JI3303  BDU  Cotp . Albuqii»rqui,  N Max. 

ROU  OF  BIMULATION  IN  OPERATIONAL  TEST  AND 
EVALUATION 

C P.  Sammans.  W.  M Norrii,  and  R.  B.  Bunhinan  In  aQARD 
Htnga  Inatiumanlatiun,  Waapoim  Syttatni  Toitlng  and  Ralatnd 
Tachniquai  Fab.  197A  4 p I For  availability  laa  N7e-7.37.83 
14'OBI 

Tha  or  and  E {Oparatlonal  Tail  and  Evaluaticnl  piricaaa  la 
innludad  aa  an  Intagral  part  ol  lha  ayatonr  acqulalllon  priMaaa. 
and  la  tha  ranognltad  mathod  of  maaaurlrig  and  aaaaaalng  tha 
inilltaiy  utility,  oparatlonal  allactivunata.  and  opaiatinnal  aultabillty 
ul  prupoaad  ayatama.  Tha  alfactiun  uaa  ol  almiilatlnn  lO  laduca 
coal  1)1  OT  and  E la  illuatratad.  Piopat  aalaeilbn.  appiluatlon. 
and  uaa  ol  almiilatlana  Ihntaaaa  tha  produollvlly  of  lha  OT  and  E 
procaas  by  raducinp  uaala.  ruovidlno  ulliaiwiaa  unattalnabla  data, 
and  offering  rnuro  timoly  and  valid  raaulla.  Tha  login  and  tanhniquas 
of  almulation  application  ara  alao  applicahia  to  tha  davalopmant 
piocaaa  and  jolnl  NATO  aaarciata.  Aii  aaampla  la  Inoludad  ol 
lha  applloailon  of  large  acala  almulation  lo  axiand  tha  ra.aulta  ol 
flald  taatlng.  Author 


N7B-2H213||I  Advlaury  Clroup  lot  Aaioapaca  Raaaarch  ami 
Davalopmant.  Paria  (Franca). 

WIND  TUNNEL  DBaiGN  AND  TBETINa  TBGHNIQUEE 
Mar.  1976  486  p lala  Proo.  ol  tha  Fluid  Dyn.  Panal  Symp.. 
London.  8'9  Out.  1076 

(AaARD-CP-1741  Copyright  Avail:  NTIS  HC  312.60 

Fluid  dynainica  In  wind  lunnal  modal  daaign.  taatlng.  and 
Intarlaranca  problama  loi  aubaonic  and  tiatiacnlc  ground  taat 
laollltlaa  ara  daluilad.  For  Individual  tltlaa.  aaa  N76-2&214  through 
N7e  2B2B8. 

N76-36214*  National  Aaionaullca  and  Space  Arlminlaiiatlon. 
Langlay  Raaaarch  Caiilat.  Unglay  Station.  Vo. 

THE  CRVOOENIC  THAN80NIC  WIND  TUNNEL  FOR  HlOH 
REYNOLD*  NUMBER  HEBEARCH 

Robart  A.  Kilgore.  Jerry  B.  Adcock,  anti  Edward  J Ray  In 
AQARD  Wind  Tuntial  Oaalgn  and  Taatlng  Tach.  Mar  1976 
19  p tala  IFot  avallahllliy  aaa  N76-2B2U  10-09) 

(L-100321  CSCL  148 

Baaad  on  Ihaoratlcal  aludlaa  and  axpiilanca  with  • low  apaad 
cryoganlc  lunnal  and  with  tha  tranaoiilo  cryoganlo  lunnal.  tha 
cryoganlo  wind  tunnal  conuaut  haa  baan  ahown  to  ollar  maiiv 
advantagaa  with  raapaat  to  tha  atlalnmant  ol  lull  acala  Raynolda 
numbar  at  raaaonabla  Ivvala  ol  dynamic  praaaura  in  a ground 
baaad  facility.  Tha  uniqua  modal  ol  opiratlon  avillibla  In  a 
piaiaurliad  cryoganlc  lunnal  maka  poailbla  lor  tha  fitit  lima  tha 
lapiratlon  ol  Mach  numbar.  Raynolda  numbar.  and  aarotlaatlc 
allacti  Author 

N76'2B21B  Royal  Alictali  Eitabllahmani,  Btdfotd  (England). 

THE  ECT  DRIVE  SYSTEM i A DEMONSTRATION  OF  ITS 
PRACTICABILITY  AND  UTILITY 

P 0 Pugh.  W.  A Backatt.  and  T 11  Uill  In  AOARD  Wind 
Tunnal  Oaalgn  and  Taatlng  Tach.  Ml'.  1970  16  p tall  (For 
availability  aaa  N76  3B213  16  091 

A dticrlptlun  la  glvan  ol  tha  conitrucllon  and  oparallon  of 
a imall.  ECT  drlvan.  tranionlc  wlndhunnal.  The  dynamic!  ol  aaclr 
aiiantlal  laatura  ol  tha  ECT  drive  are  conaidarad  In  turn.  Tha 
flow  ganarited  by  an  ECT  drive  la  ahown  tu  be  al  vary  high 
quality.  Further,  via  a diauuailon  of  aoma  typical  aarodynamro 
taita  that  have  bean  parlurmad  In  tha  tunnal.  II  la  ahown  that 
luch  a high  How  quality  ra  not  martly  a daildaratum.  Rather.  It 
la  an  abaoluta  ntoaaalty  If  many  Important  claiiai  ol  taata  are 
aver  lo  be  auocaaalully  conducted  In  latga  wind  tunnali  with 
abort  running  timaa  Author 


N76-26216  Cautacha  Forachunga-  und  Variuohianatait  luat 
Luft-  und  Raumfahrt,  Goattingan  (Waal  Qarmanyl.  Inat.  fust 
Sttoamungimachanlk. 

THE  LUDWIEQ  TUBE:  A PROPOSAL  FOR  A HlOH 
REYNOLDS  NUMBER  TRANSONIC  WIND  TUNNEL 

H.  Ludwitg,  H.  Orauat  Caralanisn,  and  W.  Lorani-Maysr  In 
AOARD  Wind  tunnal  Daaign  and  Tasting  Tach.  Mat.  1976 
II  p tala  (For  avalliblllly  aaa  N76-262I3  16-09) 

Altar  I brial  ravltw  ol  tha  historical  davalopmant  ol  lha 
Large  European  High  Raynolda  Numbar  Tunnal  (LEHRT)  and  Iti' 
apaclllcatlani  tha  advantagaa  and  flaxlblllty  ol  a Ludwiag  tuba 
drive  lyitam  ara  outlined.  Spaolil  amphitra  la  given  to  the 
davalopmant  of  lha  boundary  layer  In  lha  charge  tuba  and  Its 
InEuanoa  on  tha  flow  quality  In  tha  taat  laotlon.  Tlia  Ihaoratlcal 
pradkitloni  ol  boundary  layer  growth  ara  confirmed  by  axpatlmon- 
tal  raaulla.  An  Improved  prediction  rnathod  for  the  tutbulanca  In 


the  teat  auction  la  given  Moans  to  allecl  lha  tuihiilancn  in 
older  to  meal  lha  LEHRT  laquiiamania  aie  ouilmad  Altar  a 
thott  levisw  ol  lha  davulopinani  ol  cost  aslimataa  soma  opiiona 
art  discustad  which  promiaa  signihcant  laduclion  in  consliuction 
coats  without  impairing  parfoinianoo  Thaso  sniutiuna  ora  tha 
application  ol  prattresind  iioncieta  loi  laige  pails  ol  lha 
construction,  luwaiing  the  staynolion  tamparaiurv  hy  an  amount 
ol  approilmitaly  BO  C.  and  oparaiion  at  ciyogiMiic:  tumporn' 
lurti  Aiithoi 

N7e-26217  Olllco  Nation  ul  d'Etijilea  at  do  Mooharchas 
Aaroipotlalaa.  Toulouse  IFroniiul  DapI  if  AaiolhoimDdyneini 

qua 

CONCEPT  AND  DEBION  OF  AN  INJECTOR  DRIVEN 
PREEtURI2tD  TRANSONIC  WIND  TUNNEL 

R Miohal.  A.  Mlgnoii.  and  C Qiiuiriard  In  AOARD  Wind 
Tunnal  Daaign  anil  Tasting  Tach  Mat  197Q  9 p tala  In 

FRENCH:  ENGLISH  summary  IFor  availability  aaa  N76'26213 
16-1)9) 

An  inlactor  driven  proaauriiad  wind  tunnel,  which  lapiuiants 
al  a 1/10  tha  scale  tha  pio|ect  propoecd  by  ONERA  lor  a 
vary  high  Raynolda  number  traritonic  ficllity.  hit  baan  built  A 
daicrlpllnn  ol  Ihli  tunnal  la  givnii  aa  well  as  lha  laaullt 
obtained  by  studying  tha  problai-na  lalatlng  tu  the  lunctiunlng  ol 
an  inltotor  drlvan  tunnal.  Author 


N76'26216  Tauhniun  - laratl  Inal  ol  Tech . Haifa  Dapi  of 
Aaronauticil  Englnaaniig 

INDUCTION  WIND  TUNNEL  PERFORMANCE:  TEST 
SECTION  FLOW  QUALITY  AND  NOISE  MEASUREMENTS 
J.  Rom,  d Bralit.  and  A.  Saplnar  In  AQARD  Wind  Tunnal 
Daiign  and  Taatlng  Tech.  Mar.  1976  B p rala  IFui  availability 
aaa  N76-3B2ia  16-091 

Flow  quality  maasuramanla  obtaincci  in  tha  BOcm  x BOcm 
IDT  am  piaaanlad  and  diacuiaad  wltn  partliiulur  emphasis  on 
tha  nolaa  and  praaaura  lluoiuatloni  Maaiuiemanta  ul  tha  How 
unllormlty  In  ths  taat  aactlon,  ovai  tha  Maoh  nurnboi  range  ol 

0 4 10  1.16  obtained  by  tha  oparailpn  ul  a clicuinlarantial  Injaclor. 
era  ptaatnted.  Extsnalon  ol  the  Mauli  numbar  .arigu  to  low 
aupaiaonlo  Mach  niimbara  la  dlscuasid.  Maasuramanla  ol 
tutbulanca  by  a hot  wire  ayitam  are  praatntad  showing  that 
tha  tutbulanca  (aval  la  bstwian  0.5  to  1 0.  Tha  high  lurbulsnca 
level  at  tht  noiila  walla  riacavi  tu  a roatonabli  loval  at  a dlslanoa 

01  laia  thin  Bern  from  the  walls.  Noise  rnaaiuiaminls  wars 

parfotmad  uaing  mlcruphcnaa  inilalind  in  various  pualllona  In 
tha  teal  aactlon,  ln|aotur  axit  and  tlral  dilluaai.  Modal  vibiallona 
ware  maaiurad  by  high  apaad  photogiaphy  Tha  vlbiatluna  are 
found  to  depend  on  Ihi  natural  liaquancy  ol  the  model  iting 
balanoa  avilim  Whan  this  liaquanoy  la  in  lha  vicinity  ul  20  lo 
30Ht,  raicnanoa  vibraliona  ara  axcllad  by  tha  inlsctcr  pteaauio 
lluoiuatloni  that  are  ccnoantratid  In  this  low  Iraquanoy  range. 
Tha  ovarall  How  itaadlnaai  la  damunstrstod  by  reaulta  ol  buffet 
onaat  maiiuramanta  on  a modal  ol  a delta  wing  airplane  which 
oorialatad  wall  with  tha  flight  test  raaulli  Aulhi)i 


N7E-2B21B  Lockhstd-Cilllornla  Co  . Burbank. 

NOISE  AND  FLOW  MANAOEMENT  IN  BLOWDOWN  WIND 
TUNNELS 

Edward  L.  Whltflald  In  AOARD  Wind  Tunnal  Deiign  and  Taatlng 
Tach.  Mar  1876  7 p rata  (For  availability  sea  N76'2ti213 

16-091 

A 4-1001  bluwdown  wind  tunnal  woe  dtalgned  to  upacifications 
orlantsd  almost  sxcluslvely  toward  aupertonic  oparstlon,  with 
tha  rasult  that  How  quality  at  subsonic  and  transpnio  sptads 
was  unduly  oompromliad  Stvaril  recant  tunnal  modIHaatlona. 
daalgnad  lo  corract  this  dallclancy.  bava  laaullad  in  a reduction 
ol  tha  taat  aaollcn  prtisura  unataadinaai  uuch  that  tha  pratsm 
level  comparts  lavciibly  with  that  found  in  oloaad  circuit, 
contlniioua  wind  tunnala.  Expeiimsntal  sllorta  with  a t/12  acala 
modal  tunnal,  used  lor  tht  purpota  of  aalabliahlng  aullabla 
modlllcatlona.  are  raenuntad.  Modal  and  lull  acalu  tun  il  data 
Indicate  that  a significant  reduction  in  throttlo  vulva  tnducud 
nolaa  lavalt  can  bn  obleined  by  hraaklng  up  tha  valve  dlscharga 
How  into  a large  number  ol  amull  jets.  This  approach  ylelda  low 
turbulanco  flow  ovun  with  a prossure  ratio  aoroxi  tha  valva  ua 
large  as  30:1.  Authnr 

N76-2B220  Veralnlgia  Flugtachniache  Watke-Fokkar  G m.b  H . 
Braman  (Weal  Germany) 

LOW  SPEED  TUNNELS  W)TH  TANDEM  TEST  8ECT)ONS: 
A CONTRIBUTION  TO  SOME  DESIQN  PROBLEMS 
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Bernd  EwulcI  in  AGARD  Wind  Tunnel  Design  and  Testing 
Tech  Mur  1976  14  p refs  (For  availabiiitv  N76-25213 

16-09} 

The  biH'dinc]  expensuH  of  a low  speerj  wind  tunnel  are  a 
(unction  of  lout  soction  Kiio  and  muxlinurn  speed.  During  the 
design  of  tliu  tunnel  a combination  of  both  must  be  chosen 
which  gives  the  bust  cost  effectivennss  for  the  proposed  use  of 
the  tunnel  The  nuim  disudvoniugo  of  the  tandem  test  section 
layout  IS  Its  tiKiut  ovurall  length  Mininuim  tequiied  length  of 
undisturbed  tost  section  flow  field  was  derived  from  various  test 
requirements  and  modal  scale  consirleratione  Modem  nutnericai 
flow  l<eld  calculation  methods  were  used  to  fliui  out  the  tnet 
suction  flow  field  distcrtiun  mduceii  by  the  main  no//tu  end  the 
intermediate  nu;do  liuiweerx  the  test  sections  Optinsim  nozzle 
designs  for  uniform  exit  velocity  induce  considerable  fiow  field 
distortions  upstream  into  the  settling  chamber  respectively  Into 
the  large  test  section  in  the  case  of  the  Intermediate  nozzle  of 
a tendorn  test  section  layout.  This  upstream  distortion  may  be 
compensated  to  some  extent  by  a slight  expansion  at  tha  rear 
end  of  the  first  test  section.  Calculated  results  for  this  compansa* 
tion  ere  given.  Another  contribution  to  minimum  overall  length 
rnay  be  found  in  the  design  of  the  settling  chamber.  A novel 
design  of  cooind  honeycomb  gives  the  required  cooling  perform- 
ance tn  combination  with  low  drag  and  good  flow  quality.  In 
combination  with  this  study  a wide  variety  of  wind  tunnel  cooling 
snhembs  was  investigated  in  detail;  results  and  criteria  for  the 
final  selection  of  the  cooling  system  ere  included.  Author 


N76-26221  National  Aerospace  Lab..  Amsterdam  (Netherlands). 
DESIGN  AND  GALlURATION  OP  THE  1/10TH  SCALE 
MODEL  OF  THE  NLR  LOW  SPEED  WIND  TUNNEL  LST 
BX6 

J C A VanDitshuizen  In  AGARO  Wind  Tunnel  Design  and 
Testing  Tech  Mar  1976  14  p refs  (For  evailubllity  see 
N7e-2E213  16.09) 

A model  was  built  til  scale  1.10  of  the  LST  8x6  wind 
tunnel  to  Investigate  the  iiuradynnmic  design  feetures  and  provide 
additional  Information  concerning  unconventional  items  such  as 
a throttle  for  ougmontation  of  the  circuit  loss  factor  and  a system 
for  Intermittent  ventilation  The  design  philosophy  Is  outlined, 
followed  by  a survey  ot  the  results  of  the  calibration  Where 
possible  theoietical  predictions  and  experimentally  obtained  data 
have  been  compared.  The  results  indicate  thet  the  requirements 
which  are  set  for  the  full  scale  tunnel  will  be  met.  Author 

N76.25222  Dornler-Werke  G ni.b.H  , Frledrlchshafen  (West 
Germany). 

HIGH-PERFORMANCE  COMPACT  WIND  TUNNEL  DE- 
SIGN 

Ernstfflod  Thiel  In  AGARD  Wind  Tunnel  Design  and  Testing 
Tech.  Mar.  1976  6 p (For  availability  see  N70-28213  16-09) 

Optimum  concoptlori  and  geometry  of  a large  low  speed 
wind  tunnel,  which  will  be  equipped  with  two  test  sections  of 
different  size  m order  to  enlarge  the  operational  spectrum,  is 
discuseed  Pur  a conventional  wmd  tunnel  type  with  a closed 
circuit  two  possibilities  lend  themselves  to  the  fast  section 
arrangement  tho  tandem  configuration  or  a system  of 
exchangeable  tout  sections  An  optimum  solution  with  regard  to 
construction  volume,  economic  uliliratlon  of  the  installed  power, 
and  gaud  flow  quality  led  lu  tlio  idee  of  the  multitube  multifan 
compact  wil'd  tunnel,  a configuration  in  which  each  of  the  two 
different  test  section  areas  is  linked  with  a corresponding  number 
of  diffuser  tubes,  each  of  which  ai.d  after  the  first  two  corners 
in  a separate  fan  witii  an  odjacont  diffuser.  Author 

N76-2E223*  National  Aeronautics  and  Space  Administration 
Ames  Koaearch  Center,  Moffett  Field,  Calif 
THE  RATIONALE  AND  DESIGN  FEATURES  FOR  THE  40 
BY  80/80  BY  120  FOOT  WIND  TUNNEL 

K.  W Moft.  M W Kelly,  and  D H Hickey  In  AGARD  Wiruf 
Tunnel  Dosigi.  and  Tostmg  Tecli  Mar  1976  5 p ri*fs  (For 

availability  sue  N76-25213  16-09) 

CBCL  14B 

A substantial  mcruase  in  tho  test  capabilily  of  full  scali) 
wind  tunnels  is  cunsidured  In  order  to  datinrrfinu  the  most  cost 
effective  means  fur  providing  this  desired  incruase  in  test  copsbilily. 
a senoe  of  design  studies  v-eru  conducted  of  various  now  facilMina 
as  wall  as  of  major  moclificotions  to  tho  uxistMig  40-  by  80  foot 
wind  tunnel  The  most  effective  trado  botwuon  tost  capability 
and  facility  cost  was  piuvided  by  rapowanng  tho  existing  40  by 
80  foot  wind  tunnul  to  incruaeu  the  inaximuin  speed  from  200 
knots  to  300  ki'uls  and  by  the  addition  of  a nnw  30-  by 
120-fool  to!  t section  having  a 110  knot  maxiimiin  sr>end  Thu 


design  of  the  facility  is  described  with  spacial  emphasis  on  the 
unique  featurcie.  such  as  the  drive  system  which  absorbs  nearly 
four  limes  the  power  without  an  increase)  m nuiso,  and  the 
large  flow  diversion  devices  required  to  interlace  the  two  test 
sections  to  a single  drive  Author 

N76'2B224*  Calspan  Corp.,  Buffalo.  N V Aerodynnmic  Research 
Dept. 

EXPERIMENTS  WITH  A SELF-CORRECTING  WIND  TUN- 
NEL 

H.  J Vidal,  J C.  Erickson,  Jr  . and  P A Catlin  In  AQARO 
Wind  Tunnel  Design  artd  Testing  loch  Mar  1976  13  p refs 
Sponsored  m part  by  NASA  and  tfut  AF  (For  avmluhility  hod 
N76-25213  16-09) 

(Contract  N00014-72-C-0102) 

The  feabiblllty  of  controlling  the  flow  actively  through  tho 
wails  of  a transonic,  poious  wall  wind  tunnei  (n  order  to  minimize 
wall  Interfarence  effects  on  a test  model  is  demonstrated.  The 
method  is  based  upon  meeHunng  tho  components  of  the 
dflturbaitce  velocity  at  discrete  points  along  an  irr  aginary  surface 
in  the  flow  field  within  the  tunnel  A inathomatical  formulation 
of  the  flow  field  exterior  to  tha  -tuiface  Including  the  boundary 
condition  for  unconflned  flow,  i u . thet  oil  disturbance  vanish  at 
infinite.  Is  ueed  to  determine  if  these  measured  veloolty  compo- 
nents are  consistent  with  that  boundary  condition.  If  thoy  are 
not,  the  theory  provides  e belter  approximation  to  the  velocity 
componer^t  for  unconfined  flow,  and  the  flow  through  the  tunnei 
walls  is  readjusted  Iteratively  until  the  measured  quantities  are 
consistent  with  unconfined  flow.  A bnef  rnview  of  theoretical 
methods  Is  followed  by  a description  of  the  Calspan  self  coirectlng 
wind  tunnel  design  end  operation,  calibration  with  and  without 
sictive  wall  control  Typical  results  obtained  by  approximating  a 
conveMlonai  porous  wall  wind  tunnel  for  an  0012  airfoil  show 
that  active  wall  control  largely  reproduces  the  corrocl  shock  wave 
position,  eliminates  wall  interference  of  lift  end  dreg,  end  teduces 
the  interference  effects  on  pitching  moment  to  10%.  Author 

N76*2B225  Office  National  d'E-turtes  at  dc  Rochorchns 
Aerospatlalos,  Faria  (France). 

ADAPTIVE  WALL  TRANSONIC  WIND  TUNNELS 
Jesn-Plerre  Chavallier  In  AGAHD  Wind  Tunnel  Design  and 
Testing  Ta^h.  Mar  1976  8 p refs  In  FRENCH,  ENGLISH 
summary  (For  availability  see  N70-26213  16-08} 

To  remedy  the  difficulties  at  epplicBtiori  of  wall  correction 
effects  In  high  transonic  flow  with  nonlinear  phonomana.  a new 
concept  has  been  proposed  M consists  in  an  active  control  uf 
the  parturbatior^  component  normal  to  tho  wall,  based  on  the 
Iterative  calculation  of  the  virtual  flow  in  an  unlimited  domain 
outside  the  tunnel  section  The  paper  deal!)  with  the  principle 
and  the  application  means  ol  thu  new  testing  process,  prellmlnarv 
study  of  a pilot  facility,  tho  first  results  obtained  in  two  dimonsional 
flow,  and  the  conclusions  concerning  the  development  of  this 
process.  Author 

N7B'2B228*  Southampton  Univ  (England)  Dept  of  Aeronautics 
and  Astronautics 

A LOW  SPEED  SELF  STREAMLINING  WIND  TUNNEL 

M.  J Goodyer  In  AGARD  Wmd  Tunnel  Design  and  Te«ting 
Tech  Mar  1976  ' n refs  Spotisorod  by  NASA  (For  nvuilabiiily 
soo  N76-26213  1 .'91 

A two  dimensional  test  section  in  a low  speed  wmd  tunnel 
IS  producing  (low  conditions  free  from  wnll  mlerteronce  The 
tost  section  has  (loxible  top  and  bottom  wollr..  and  rigid  sidewalls 
fiotn  which  thu  inoduls  aru  inountuil  ripniminy  tlirj  tunnel.  All 
wuIIk  «]ru  unpiiifurutDd.  end  I'm  f|<;Kil>lu  wall!)  ere  pouitioimd  by 
screw  jucks  To  (ilitnin,it(i  well  o'tnrtuionuu  Um  wmd  luntud  itt.ulf 
suppliiis  thu  inic)' rnation  luuuirnrl  in  lliui  stiUfUmlinirtg  prouHbs 
whuii  run  wilh  thu  moilL'i  pn  stmt  Minisuinmunt!.  taken  ut  the 
fiuxibio  wdllb  are  used  by  tfm  tnnnnl  corntnitur  lo  check  wntl 
cuiituiirs  Wfiun  the  stelic  DKitihuiu  diHtrdnition  m tlio  tent 
'.iuction  along  o conttmted  flexible  wrill  rnnlchuu  that  coinpuled 
for  an  muiginary  flow  fioltl  pusHing  over  the  mitsidt)  of  tiu)  sonio 
r.onloiif.  till)  wall  ih  h struiHnhnu  in  en  intiniti)  flow  field  and  iMo 
test  suchon  flow  it>  true  from  wall  mtcrferuncu  A suiius  of  durations 
bungs  thu  walls  (rum  stmigtit  to  btroiimlinus  lltuslrutivu 
liurodynuniio  data  prosuntm).  taken  on  <t  bluff  body  and  a 
lifting  wing  Auihoi 


N76  26227  National  Auinspeco  lab.  Amstuidem  (Notborlends) 

THE  EFFECT  OF  FINITE  TEST  SECTION  LENGTH  ON  WALL 
INTERFERENCE  IN  2-D  VENTILATED  WIND  TUNNELS 
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J W Siaeff  anct  W.  J Piortt  /n  AGARD  ^md  Tunnel  Deaign 
and  Teiting  Tech  Mar  1976  11  p refs  (For  availability  riae 
N76-25213  16  09) 

The  affect  of  the  ventilated  walls  on  the  flow  m the  wind 
tunnel  is  iisuellv  described  liy  a ho  celled  hoinogenoouB  boundary 
condition.  In  the  clussical  approach  u linear  h b c is  used  which 
ift  further  ba&ud  on  the  assumption  that  the  ventilated  walls  are 
of  infinite  length  Tim  cliiasical  theory  has  been  extended  to 
iiioludu  a modification,  which  inuktis  it  possiblu  to  take  into 
account  the  finite  length  of  the  tost  section,  inckision  of  higher 
order  affects  luading  tn  a consiiilent  second  urdin  theory  The 
rusults  indicatn  tiuit  the  length  lo  tieight  ratio  of  the  test  section 
is  an  important  pLUiinmter  m vantilutud  wall  interfurunce.  model 
position  and  plenum  prossurn  can  bu  used  to  mimim/o  wall 
interference  effecte.  Author 

N76-26226  National  Aeronautical  Establishment.  Ottawa 
(Ontario). 

INFLUENCE  FUNCTION  METHOD  IN  WIND  TUNNEL  WALL 
INTERrERENCe  PROBLEMS 

M.  Mokry  /n  AGARD  Wind  Tunnel  Design  and  Tasting  Tech 
Mur.  1976  10  p rofa  (Fur  avuilabililv  see  N76  25213  16*09) 

A new  general  method  la  described  frjr  computation  of  wind 
tunnel  wall  iniaiference  effects  in  subsonic  linearded  flows  The 
Influence  function,  introduceri  as  a fundamental  solution  satisfying 
the  prescribed  wlrul  tunnel  boundary  conditions,  plays  the  central 
rule  In  the  present  analysis.  The  method  is  applied  to  subsonic 
flow  past  an  airfoil  between  perforated  walls,  and  compared 
with  tneasureinents  from  the  15  in.  x 60  in  test  section  of  e 
5 ft  blowdown  v/ind  tunnel  Further  examples  concern  a 
multicomponent  airfoil,  (mite  cascades  of  blades,  and  the  vortex 
sheet  rollup  behind  a wing  in  a wind  tunnel.  Author 


N76*2B229  Office  National  d Etudes  at  de  Recherchas 
Aerobpatlales.  Pans  (France). 

WALL  CORRECTIONS  FOR  TRANSONIC  THREE- 
DIMENSIONAL  FLOW  IN  VENTILATED  WIND  TUNNELS 

Xavier  Vaucheret  and  Jean-Charlus  Vayssaire  (Avloni  Maroel 
Dessaultl  h\  AGARD  Wind  Tunnel  Oesign  and  Testing  Tech. 
Mur.  1976  18  p refs  In  FRENCH.  ENGLISH  summary  (For 

availability  see  N76-2B213  16-00} 

After  a brief  explanation  of  tfiu  rieceisity  for  wall  correc- 
tions. two  mettiuds  for  celculating  correction  factors  are  then 
oonsidiirad  ttie  onalyticul  method  and  the  vortex  lattice  method. 
The  expected  accuracy  and  some  practical  UHatnpleu  demonstrate 
the  posi)<l)ilitia«i  of  these  two  rnuihoda  The  methods  for  defining 
Vi'ind  tunnel  ventilated  walls  are  analyzed  The  datuiied  ntethod 
(or  ubtaining  thu  law  to  define  aerodYnamtc  permeabihty  as  a 
function  of  Mach  number  is  tiioroughly  explained.  Exsrnptea 
applied  |u  industrial  tests  demonstrate  the  methods  used  Criteria 
based  on  the  confidence  level  which  can  ho  grated  to  correction 
parinlt  graphs  to  bo  plotted  for  defining  thu  size  of  wmd  tunnel 
models  Author 

N74-26230  Anionaulical  Resuarch  Inst,  of  Sweden.  Bromma 

FLOWPROFERTIES  OF  SLOTTED  WALLS  FOR  TRANSONIC 
TEST  SECTIONS 

Sunij  H Beriuti  and  Huns  Soeiunsun  In  ACiARO  Wind  Tunnel 
Design  and  Testing  fech  Mar  l976  1 1 p refR  iFur  availobllity 
Huo  N7e-25213  16  091 
(Grant  AF-AFOSR-2184-72) 

A theoretical  and  experimantBl  study  ia  reported  on  flow 
through  slotted  walla  under  a variety  of  conditions.  The  ultimate 
ubjoctiva  IP  to  make  possible  accurate  numerical  computation  of 
transonic  flows  around  models  in  slotted  test  sections.  Considered 
IS  slot  flow  configuratinn  typical  of  two  dimensional,  low  lift 
tosis  at  high  subsonic  free  stream  Mach  numbers.  With  the  test 
suction  empty  the  slot  flow  Is  outwards,  into  the  plenum  chamber, 
and  this  remains  true  over  a Isige  part  of  the  test  section  when 
ihi)  model  is  introduced  From  oil  (low  pictures  and  pressure 
ineauuremente  in  and  around  the  slots  it  is  concluded;  that  the 
iilot  flow  IS  slightly  influenced  by  the  presence  of  the  wall  bouhdary 
layer,  that  thu  flow  within  the  slot  Is  attached  and  approximately 
inviscid  although  influenced  by  boundary  layer  formetion.  that 
tim  flow  urtters  the  plenum  chantber  as  a thin  tree  )et.  and  that 
itm  tmnsverse  velocity  in  the  jet  and  slot  is  too  large  for  n 
linear  prossuru  drop  equation  to  be  sufficiently  accurate.  Whun 
ttie  slot  flow  turns  beck  over  the  rear  and  of  the  model  il  may 
admit  stagnant  air  from  the  plenum  chamber  into  the  test  section, 
the  at)ilitY  of  the  slot  to  maintain  a pressure  difference  ecroas 
the  wail  is  then  neceisarily  reduced.  Based  on  these  observations 
a tentative  flow  model  Is  proposed,  yielding  a relationahip  between 


N76-26231  ARO.  Inc..  Arnold  Air  Force  Station.  Teiin  Von 
Karman  Gas  Dynamics  Facility. 

EXPERIMENTS  TO  A88EM  THE  INFLUENCE  OF  CHANQE8 
IN  THE  TUNNEL  WALL  BOUNDARY  LAYER  ON  TRANSONIC 
WALL  CROSSFLOW  CHARACTERISTICS 
R.  F.  Starr  In  AGARD  Wind  Tunnel  Deiign  and  Testing  Tech. 
Mjr.  1976  11  p refs  Sponsored  by  the  AF  (For  Bveilabliiiy 

see  N76  25213  16-09} 

Tha  equivalent  porosity  of  the  test  section  wall  In  a Iranionic 
wind  tunnel  with  a fixed  geometric  porosity  and  varying  will 
boundary  layer  rlisplacement  thickness,  has  been  investigated. 
Previous  experiments  have  dsmonitrated  that  the  boundary  layer 
d(splaoumenl  thickness  on  the  wall  influancea  the  wall  crossflow 
chiiracturistic  Experimental  data  from  a Ludwieg  tube  type  of 
trunboniu  tunnel  ere  compared  to  data  from  conventional  transonic 
tunnels  in  tha  Marh  number  range  from  0.96  to  1.15.  The 
displacement  thickness  studied  is  comparatively  thin  and 
lepresents  typical  values  which  will  be  encountered  in  future 
high  Reynolds  number  transonic  tunnals.  Bated  on  tha  change 
in  static  pressure  meisured  on  a cone  cylinder  model,  it  is  shown 
that  a factor  of  two  variation  in  the  tunnel  wall  diipleoement 
thickness  results  (n  an  equivalent  wall  porosity  clrenge  of  less 
than  one  percent  in  the  range  0.13  lass  than  or  equal  to 
displacement  thlckness/d  lass  than  or  equal  to  0.28,  where  d is 
tho  wall  hole  diameter.  Author 

N7fl-2B232  Royal  Aircraft  Establishment,  Farnborough  (England). 
Aerodynamics  Dept 

THE  COMFUTATION  OF  TRANSONIC  FLOWS  FAST 
AEROFOILS  IN  SOLID.  POROUS  OR  SLOTTED  WIND 
TUNNELS 

D.  Catheral)  //)  AGARD  Wind  Tunnel  Design  and  Taating  Taoh 
Mar.  1976  10  p refs  (For  availability  sea  N7ti‘2S213  16-08) 

A mathod  is  daacribed  for  computing  two  dimensional  inviaoid 
flows  at  transonic  spaeds  in  wind  tunntia  in  which  tha  tranionlo 
small  perturbation  equation  la  soivad.  Bacauae  of  the  use  of 
coordinate  transformations,  which  transform  the  Infinite  physical 
plane  Into  a firtite  computing  one.  far  flald  boundary  conditions 
ore  relatively  easy  to  obtain  and  apply  The  effect  of  tunnel 
walls  on  the  flow  has  baan  modellad  by  using  tho  usual 
homogeneous  wall  boundary  condition.  Comparisons  are  mada 
with  some  exparlmantal  results  and  tha  frae  Hr  and  tunnel  varilona 
are  used  to  assess  the  sblllty  of  linear  subsor^lo  theory  to  predict 
tunnel  interference  correctloni  when  the  flow  Is  transonic. 

Author 

N76-26233  National  Aerospace  Lab..  Amsterdam  (Natherlanda). 
TWO-DIMENSIONAL  TUNNEL  WALL  INTERFERENCE  FOR 
MULTI  ELEMENT  AEROFOILS  IN  INCOMPRESSIBLE 
FLOW 

0 DeVries  and  G.  J L Schipholt  M AGARD  Wind  Tunnel 
Design  and  Testing  Tech.  Mar.  1976  7 p refs  (For  availability 
see  N7e-2(j213  16-09) 

A singularity  mathod  haa  baan  applied  to  calculate  two 
dimenolonal  tunnel  well  corrections  for  multi-element  aerofoils 
The  calculetlons  show,  that  the  well  known  corrections  due  to 
Oleuert  cen  be  applied  for  a tingle  aerofoil,  except  tha  pitching 
moment  correction  above  15  deg  angle  of  attack,  but  th«it  the 
Glaueri  approach  falls  In  the  case  of  trailing  edge  flap  deflections. 
The  results  of  the  calculations  agree  with  the  strong  non  linear 
results  found  by  De  Jager  and  Van  de  Vooren  for  a htngej  flat 
plate  Bt  zero  Incidence  Author 


N7B-3S234  British  Columbia  Univ.  Vancouver.  Dept  of 
Mechanical  Enginouring. 

A LOW-CORRECTION  WALL  CONFIGURATION  FOR 
AIRFOIL  TESTING 

C D.  Williams  and  Q.  V.  Parkinson  In  AGARD  Wind  Tunnel 
Design  and  Testing  Tech  Mar  1976  7 p refs  (For  avallablilty 
see  N7e-25213  16-09) 

Tho  reduction  of  wind  tunnel  wall  corrections  in  airfoil  testing 
by  a tninsverselv  slotted  wall  opposite  the  suction  side  of  the 
test  airfoil,  and  by  a solid  wall  opposite  the  pressure  side.  Is 
considered  The  solid  elements  of  the  slotted  wall  are  aymmetri- 
cal  airfoils  at  zero  incidence.  This  geometry  permits  the  flow  to 
Bsaume  closely  the  strearrilne  pattern  for  unconfined  Mow,  without 
degrading  the  flow  quality  through  ahear  layer  mixing  near  the 
test  airfoil.  The  theory  uses  the  potential  flow  surface  source/ 
element  method,  with  Kutta  conditions  satisfied  on  the  test  airfoil 
end  tho  wall  slits  In  experiments  using  a range  of  sizes  of 
airfoils  of  three  different  profiles,  good  agreement  with  the 
predictions  of  the  theory  has  been  obtained  It  appears  that 
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the  pressure  difference  ecross  the  well  and  the  transverse  velocity 
ihrough  the  slots.  Author 

N76-26235  Loukheed-Georgia  Ca  , Marietta 

DETiRMINATION  OF  LOW  SPEED  WAKE  BLOCK  AGE 
CORRECTIONS  VIA  TUNNEL  WALL  STATIC  PRESSURE 
MEASUREMENTS 

J E.  Hankett  and  D J Wllsden  In  AGARD  Wind  Tunnel 
Design  and  Tosting  Tech.  Mar  1976  9 p refs  (f^or  availability 
see  N76  26213  16  091 

A theoretical  method  he3  been  uefinad  for  determining  wind 
runnel  solid/bubble  and  viscous  blockage  from  wind  tunnel  wall 
and  roof  pressure  measurements  involving  lifting  or  non-lifting. 
powered  or  unpnwered  inodols  Three  finite  span  line  sources 
are  used  which  are  defined  by  five  geometric  and  two  flow 
parametera.  Matching  these  parameters  to  the  measured  Interim 
by  an  englr^eering  solution  is  suggested.  The  method  has  been 
applied  successfully  to  blockage  calculationa  for  a aarleu  of  normal 
flat  plates  Other  experimental  results,  involving  more  typical  wind 
tunnel  models  are  also  dlscuiaed  Author 

N76>2S236  Deuische  .^orschunga*  und  Vertuchsanstalt  fuar 
Luft*  und  Raumfahrt.  Cologne  (West  Germany). 

IMPROVED  DISPLACEMENT  CORRECTION'S  FOR  BULKY 
MODELS  AND  WITH  GROUND  SIMULATION  IN  SUBSONIC 
WIND  TUNNELS 

Gerhard  Schuli  /r>  AGARD  Wind  Tunnel  neiign  and  Testing 
Tech  Mar.  1976  7 p refs  (For  avollability  sea  N76-26213 

16  09) 

« Wmd  tunnel  measurements  have  to  be  corrected  owing  to 
the  finite  dimensions  of  the  test  section.  There  are  several  kinds 
of  corrections,  namely'  displacement  or  dynamic  pressure 
corrections,  clownwash  or  direction  corrections,  and  pmssiire 
gradient  corrections  The  numerous  publications  known  on  this 
subiact  do  not  state  anything  about  Ihe  tolerable  displacement 
up  to  which  the  correctionH  are  still  reasonable  This  work  presentn 
quantitative  and  physically  founded  statements  about  this  polr^t. 
The  decisive  cognition  Is  that.  In  the  case  of  too  large  a blocking, 
the  correclions  take  markedly  different  values  for  different  parts 
of  the  model  surface  (inhomogeneity  of  dynamic  preasuio).  The 
rosuittt  may  be  summarized  as  follows.  (1)  big  displacement 
has  to  bo  avoided,  (21  bulky  models  produce  in  general  considerably 
larger  corrections  than  bodies  of  revolution  of  equal  displacement, 
unless  special  casus  are  considered,  (3)  eccentric  position  of 
the  model  increases  Ihe  corrections  and  the  inhomogeneity.  and 
(4)  Inhomogeneity  cannot  be  corrected  Author 


N76-26237  Office  National  d'Etudes  at  de  Reaherches 
Aerospatiales.  Pano  (France). 

ACOUSTIC  FLUCTUATIONS  GENERATED  BY  THE  VENTILA- 
TED WALLS  OF  A TRANSONIC  WIND  TUNNEL 

Xavier  Vflucheret  In  AGARD  Wind  Tunnel  Design  and  Testing 
Tech.  Mar.  1976  10  p refs  In  FRENCH;  ENGLISH  summery 
(For  availability  sen  N76-25213  16*09) 

In  order  to  reduce  the  nuiae  level  due  to  the  acoustic 
perturbations  generated  by  the  wall  purforations  ^r^  the  transonic 
test  section,  a classification  of  the  noises  emitted  by  several 
ventilated  panalu  inserted  in  the  test  section  was  establishod 
For  this  experimentatton.  the  horizontal  perforated  walls  are  closerf 
with  adhesive  tapes  covering  the  holes.  A solution  constats  of 
gluing,  insiue  the  test  section  a plastic  gauze  with  small  mesh 
on  the  original  walls  The  unvantago  of  this  solution  le  the 
conservation  of  the  original  walls,  l!  allows  reducing  the  nolsn 
to  a level  similar  to  that  rneasured  for  solid,  i e closed,  wall. 

Author 

N76-28236  Boinng  Commercial  Airplane  Co  . Seattle.  Wash 
NACELLE-AIRFRAME  INTEGRATION  MODEL  TESTING  FOR 
NACELLE  SIMULATION  AND  MEASUREMENT  AC- 
CURACY 

R Decher,  W B Grllette.  and  D C Tegeler  In  AGARD  Wind 
Tunnel  Design  and  Tofiting  Tech  Mai  1976  14  p rofs  (For 

availability  see  N76-26213  16-09) 

Techniques  nec^iisserv  to  achieve  high  accuracy  in  simulalloir 
and  In  forcu  data  for  better  subsonic  airplane  nacelle  airframe 
Integration  are  diacussod  Thn  selection  of  the  appropriate  nacelle 
simulation  is  covared  together  with  experimental  data  obteined 
with  flow,  blown,  and  turbopowered  nacelle  models  operated  at 
wind  tunnel  flow  conditions  The  thrust  calculation  and  the 
simulator  calibration  procedure  are  desetihod  To  guide  test 
instrumentation  and  test  procedures  on  orrur  analysis  is  reported 
which  shows  that  predicted  error  levels  of  under  1%  of  model 


airplane  drag  can  be  •chievod  m the  wind  tunnel.  Data  from  an 
isolated  and  an  installod  tost  with  flow,  blown,  and  tur- 
bopowered simulator  modslA  of  a high  bypass  englna  nacalle 
on  a four  engined  subsonic  transport  are  shown  to  verify  the 
validity  of  the  teat  procedures.  Author 

N76‘26239  British  Aircraft  Coro..  Warton  (England).  Military 
Aircraft  DIv. 

AIR  DRIVEN  EJECTOR  UNITS  FOR  ENGINE  8IMUUTION 
IN  WIND  TUNNEL  MODELS 

R.  Whitaker.  A W Matthews.  P -Q  Knott.  R Angel,  and  D J 
Stewart  In  AGARD  Wind  Tunnel  Design  and  Testing  Tech 
Mar  1976  15  p refs  (For  availability  sea  N76-2B213  16-001 
The  air  driven  ojactor  as  a maans  of  providing  engine  flow 
simulation  is  diicusiad  The  characteristics  of  the  ejactor  and 
its  ability  to  simulate  a wide  range  of  engine  types  and  flight 
conditions  are  outlined.  It  is  shewn  that  one  dimensional  theory 
with  empirical  loss  factors  now  permits  accurate  performance 
pradictione  to  be  made.  Recent  experimental  work  hat  extended 
the  scope  of  the  empirical  knowledge,  demonatrated  the  merits 
of  supersonic  primary  nozzle  ejectors  and  Improved  the  state  of 
the  art  of  ejector  design.  In  low  speed  tunnel  teatihg  it  has 
been  demonstrated  that  for  a high  bypass  ratio  engine  simulator 
good  exit  velocity  profiles  can  be  obtained  end  the  installed 
performance  well  predicted  under  varying  external  oondltions 
Aiao,  correct  exhaust  and  Intake  momentum  coefficients  can  be 
achieved  at  acceptable  tunnel  speeds  even  when  using  relatively 
low  drive  prassuros  Author 


N76-2B240  D ornler-Werke  Q.mbH.,  Pnedrlchshafen  (West 
Germany). 

MEASUREMENT  TECHNIQUES  FOR  JET  INTERFERENCE 
EFFECTS 

Jen  VonDerDecken  and  Roland  Joos  In  AGARD  Wind  Tunnel 
Design  and  Tvsting  Tech.  Mat  1976  6 p (For  availability  see 
N7e-25213  16-09) 

Three  methods  are  discussod:  (1)  the  sum  of  jet  thrust 
and  aerodynamic  fotues  including  jet  Intarferonca  is  measured. 
(2)  the  jet  thrust  itself  Is  not  weighed,  only  the  aerodynamic 
forces  working  on  the  model  including  jut  interference  are 
measured,  and  (3)  the  thrust  veoor  and  the  aarodynamic  forces 
are  weighed  separately  by  two  balances.  For  all  three  methods 
an  example  is  presented.  A special  problem  is  the  correct 
callbrotion  of  the  different  jet  simulation  systenie  under  as  realistic 
conditions  as  possible  Including  the  effects  of  onset  (low.  For 
Ihe  mentioned  three  caaes,  the  calibration  method  Is  ditcusied. 

Author 

N70-25241  Deutsche  Forachungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt,  Goettingen  (West  Germany). 

INVESTIGATIONS  ON  A PUTE  WITH  UNIFORM 
BOUNDARY  LAYER  SUCTION  FOR  GROUND  EFFECTS  IN 
THE  3 m X 3 m LOW  SPEED  WIND  TUNNEL  OF  OFVIR 
AVA 

R.  Wulf  In  AGARD  Wind  Tunnel  Declgn  and  Testing  Tech 
Mar  1976  7 p refs  (Fur  availability  see  N76-26213  16-09) 

A plate  with  untfoi  in  boLindnry  layer  auction  for  ground  affects 
meaaurements  is  reported.  For  [neusurernents  with  different  model 
dearanctto  tlie  ground  pialo  can  bo  moved  conUnuoualy  through 
the  test  soction.  The  velocity  profile  at  various  positions  on  the 
clean  ground  plate  was  meusured  with  e total  head  pressure 
rake  for  different  suction  coefficients.  A suction  coefficiunt  of 
C sub  Q 0-0066  is  aduqueio  to  reach  uniform  flow  with  a 
boundary  layer  less  than  10  mm  thick  Depending  on  the  suction 
coefficient,  the  flow  in  the  vicinity  of  the  plate  is  deflected  towards 
Ihe  plate  by  an  angle  of  C sub  0 in  addition  ground  effect 
measurements  havu  bean  performed  on  a VTOL  model  with  an 
engine  system  of  two  lip  turbine  driven  fans  and  cascades  to 
deflect  thn  jot  by  90  dug.  In  a position  dose  tn  the  ground 
there  Is  a ruinarkable  influunce  of  boundary  layer  suction 
Hysteresis  effects  am  loduced  by  boundary  layer  suction  Resultr. 
from  measutuments  with  different  bank  angles  of  the  ground 
plate  are  compared  Author 


N70-28242  Air  Forcu  Aoro  Propulsion  Lab.  WrigfU-Patterson 
AFB.  Ohio. 

HIGH  FREQUENCY  GUST  TUNNEL 

Hermann  Viets  In  AGAKD  Wind  TiiiumI  Design  and  Testing 
Tuch  Mar  1976  8 p rofs  (For  evuilability  see  N76-2B213 
16-09) 
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A m«ch(nl>m  l>  piopoHci  amploying  unttiady  tluldiciHy 
controllad  (lapping  |«l>  lu'  application  to  lha  pioducllon  ofvartablo 
(taquancy  gutU  In  wind  tunnala  oi  In  amblanl  air.  Tha  bade 
machanlam  la  an  unataady  |at  baaed  on  tha  aimple  lluldic 
alamant  and  controlled  either  by  an  acouatic  (aadback  Una  between 
the  control  purta  or  by  a pali  of  rotating  velvet  almply  conbtructed 
(ram  alottad  rode  Soma  itdvantagea  nf  the  propoaad  ayatam 
ore  11)  capable  of  high  frequenciva.  (21  low  torque  motoiH 
required.  (31  capable  of  producing  trantvaraa  or  atruamwlaa  guate 
(41  capable  of  producing  nonalnuaoklal  wave  forma.  (6)  capable 
of  producing  programmed  traneveraa  dlalurbunue.  (SI  preiiciibad 
OI  random  phoaa  relationahipa  among  tha  varioua  notrles:  (7) 
capable  of  producing  uniform  flow  acroaa  the  tunnel  epen.  and 
(81  rotating  valvat  are  eell  cooling.  Author 

N76-8B243  Salford  Univ.  (England).  Oapl.  of  Mechanical 
Engineering. 

DEBIQN  AND  OPERATION  OP  A lOW-tPEEO  OUST 
TUNNEL 

R.  A.  Sawyar  In  AQARD  Wind  Tunnel  Daaign  end  Taatlng 
Tech.  Mar.  1878  7 p rafa  (For  avallabllily  aua  N70'2D213 
ie-08l 

Tha  daaign  of  a low  apead  guat  tunnel  la  daacribad.  Tha 
tunnel  can  produce  alnuaoldal.  random  or  aharp  edged  vertical 
guat  dlatrlbutiona  In  a horliontal  alratraam.  Tha  horliontal  velocity 
range  la  1.5  ma/1  to  18  ma/1  In  an  open  |at  of  0 7 m by 
1 .0  m croaa  aactlon,  and  Incldanca  varlatlona  ara  Introduced  by 
a linked  array  of  alr-folla  acroaa  lha  upatraam  anri  of  tha  open 
jet.  Tha  random  and  alnuaoldal  frequency  range  la  0 to  20  oa/1. 
end  aharp  edged  guata  of  thlcknoaa  laaa  than  0 1 m over  tha 
drat  mater  of  lha  working  aactlon  may  be  produced  Foui  typical 
aaparlmanta  oonductad  In  tha  guat  tunnel  are  daacribad.  Thaaa 
ara  concerned  with  unataady  praaaura  and  force  maeaurementa. 
oaclllatory  vibrallona.  end  raaponae  to  almulalad  atinoapherlo  guat 
apactra  in  tha  lialda  of  winga,  buildinga  and  atructurna.  The 
uaafulnaaa  and  llmltatlona  of  tha  guat  tunnel  ara  eaaeaaad 

Author 


N7t-2B244  Office  National  d'Etudaa  at  da  Racharchas 
Aeroapatlalea,  Pena  (Franca). 

WEATHER  HAZARD  SIMULATION  IN  THE  MODANE  WIND 
TUNNELS 

□uy  Faaao.  Guy  laolara,  and  Francola  Charpm  In  AQARO  Wind 
Tunnel  Daaign  and  Telling  Tech.  Mar.  1878  6 p reli  In 

FRENCH;  ENGLISH  aummary  (For  avalleblllty  aae  N76-2B213 
18-08) 

Spacdlly  deilgned  wind  tunnel  itt-upi  mike  It  poiaible  to 
almulate  varioua  wtithar  haiardi.  Tha  paper  daiorlbat  bilally 
lha  lyatama  inatolled  In  tha  wind  tuniiali  ol  Modana.  ID  rain 
taata,  at  large  icala  and  moderate  aptad,  at  St-MA.  or  at  great 
apaad  and  amallai  icala:  (2)  Icing  lain,  at  full  or  reduced  acala. 
at  S1-MA,  on  aircraft  parts,  on  full  aircraft  modala  and  on 
hcllcoptar  rotors:  131  and  daaign  ol  guat  almulator  Tha  main 
laiulta  obtained  In  tha  laat  ten  yaari  for  rain  and  icing  are 
preisntad.  Author 


N76"2B24S  Dmitichs  Forachungi-  und  Verauchagnatall  fuar 
Lijft'  und  Raumlahrt.  Cologne  (Weal  Germany).  Inal,  fuer 
).ultitrahlinlrlaba 

A LASER-OUAL-POCUS  VELOCIMETER  FOR  WIND  TUNNEL 
APPLICATIONS 

R.  School  and  H.  B.  Wayer  In  AQARD  Wind  Tunnel  Deiign 
end  Telling  Tech  Mar  1878  18  p refa  IFor  avellabllily  aee 
N7B-25213  18-081 

Tha  Leaer  Dual  Focua  IL2FI  velocimaler  meaaurea  tha  velOQily 
ol  amell  parliclea  aa  lhay  ere  normally  contained  In  evciy  fluid. 
The  bieic  Idea  le  that  two  light  beema  ara  foauaed  to  two  veiy 
smell  light  apott  In  tha  meaiurlng  volume.  Thui.  the  avelleble 
leaer  power  la  concentrated  to  a vary  high  light  inteniiiy  Inside 
tha  contiol  volume.  Tha  reeull  li  that  Mow  valocily  ineaautementa 
can  be  cerrled  out  In  back  tcatleiing  up  to  high  veloclllee  even 
In  lha  proklmlty  of  aurfacaa  normal  to  the  optical  laia.  In  wind 
tunnel  applicatlona,  the  L2F  method  la  wall  appropriated  to 
maaiura  tha  velocity  Maid  around  three  dlmanilonal  modali.  Utlng 
back  acatterlng  allowi  tha  complete  optical  device  to  ba  built 
ai  ana  compact  unit  By  means  of  tha  L2F  mslhod  the  mean 
vainclly,  tha  mean  Mow  angle,  and  tha  tuibulancs  dagrsa  of  lha 
val'ji  lly  componsnts  In  a plana  normal  to  the  beam  axle  may 
ba  Uutarmlnad.  Tha  papsi  deacribaa  In  detail  tha  optical  and 
electronic  eirongamanti,  the  teat  procedure,  and  some  taata  In 
wind  tunnels  and  tuibomachlnwe.  Author 


N7S-2B246  Deulacha  Forachunga-  und  Verauchaanitalt  fuar 
luft-  und  Raiimfehrt.  Cologne  (West  Germany)  Inat  fuer 
Angawandta  Gaadynamik 

APPLtCATION  UP  A LASER-DOPPLEH-VELOCIMETER  IN 
A TRANS  AND  SUPERSONIC  SLOW-DOWN  WIND 
TUNNEL 

F Maurer.  J C Retetsen.  H J Pluiler  (ISLI.  and  J.  Haartig 
USD  In  AOAHO  Wind  Tunnel  Design  and  Tasting  Tech  Mar 
1978  Bp  rela  (For  aveilability  see  N7B'2&213  16-091 

To  examine  cerefully  the  potential  ol  a laser  Doppler 
velocimaler  for  the  application  in  trana-  end  aiiperaonic  blow-down 
wind  tunnels,  comperative  measurements  in  luibulent  aupeisonic 
boundary  layers  have  been  performed  Meon  velocity  profiles  as 
well  as  turbulence  dislnbution  profiles  in  the  wind  tunnel  boundary 
layer  were  maaeurad  travareing  a crossed  beam  LDV  lyitam 
from  free  stream  conditions  to  0.1  mm  distance  to  tha  well 
Results  were  compared  to  maasuramente  ol  mean  velocity  proMlac 
using  a combined  total  piaieura  and  lemperetuie  boundary  layer 
probe,  from  which  velocity  Informations  could  be  derived  The 
agreement  Is  moatly  very  good  Navarthaleea  there  ere  some 
remaining  disotapanclet  which  are  dlacuised  The  meaaurements 
demonalrete  the  usefulness  of  the  LDV  Instrument  lot  trenionlc 
and  supersonic  wind  tunnel  ippllcatinn.  the  more  so  at  Its  potantlll 
Is  still  developing  Author 

N7B-2B247  ARO.  Inc..  Arnold  Air  Force  Station,  Tenn. 

INTERFEROMETRIC  MEASUREMENT  OP  MODEL  DEFOR- 
MATION 

Ronald  A.  Belt.  Wlnfilad  H.  Ooethart.  and  Bruce  W.  Bomir  In 
AQARD  Wind  Tunnel  Deeign  end  Taatlng  Tish.  Met.  1876 
7p  refs  Sponsored  by  lha  Al^  (For  availability  see  N7B-2521 3 
18-08) 

Laiar  Intarlaromatry  Is  proposad  for  maaauring  modal 
orientation  and  daloimatlon  In  a high  Raynoldi  numbai  wind 
lunnal.  A multiple  beam  optical  syitem  and  ilgnal  piocasilng 
alacironic  lyilams  ara  dasorlbad  which  maaiurt  ralativa  and 
ibioluta  model  motion  (dlaplaoamaitt  and  vilocliy)  normal  to 
lha  Illumination  wavafronl  The  method  uf  daleimlning  lotatlon 
from  the  lelallve  linear  diiplacamant  meaeuramuiits  ol  Iwo 
retrorellectors  mounted  Hush  with  (he  surface  Is  described  and 
axemplue  ol  rellecloi  placement  lor  model  attitude  and  delorma- 
llon  are  prauentad.  The  resulls  of  prellmlneiy  axpetiments  using 
a two  beam  optical  system  are  described  to  IMustiate  tha  measuring 
cipebllltles  ol  this  eleclro-optlcel  Instrument  under  laboratory 
conditions.  Finally,  crioit  assoclalad  with  uhongss  In  the  ilr  density 
Irom  no  flow  to  lull  Mow  lunnal  conditions  end  density  fluctua- 
tions during  the  test  ere  briefly  dlicusied.  Author 


N76-2B24S  General  Dynamics  Cotp  . San  Diegn.  Calif.  Convalr 
Dlv 

MODEL  EYSTKMS  AND  THEIR  IMPLICATIONS  IN  THE 
OPERATION  OF  PREBBURIZED  WIND  TUNNELS 

Stanley  A,  GrIIMn  In  AQARD  Wind  Tunnel  Design  and  Tasting 
Tech  Mai  1878  1.3  p rale  (For  availability  sea  N7B-2S213 
18-091 

The  leasibility  ol  designing  mulli-piece  Mow  through  models 
Inr  high  Roynolda  number  transonic  wind  tunnsis  Is  considered 
Six  component,  high  cepaclly  balancae  are  Invaellgatad.  and  a 
comperlBon  Is  mads  ol  model  aaroaleetlc  charactericilci  in  a 
pretturirad  lunnal  In  raleience  to  tha  aeroalesilc  nituie  ol  the 
Might  vehicle.  Methods  of  matching  modal/airplana  deformation 
ere  shown,  together  with  a syalem  lor  meaeuring  modal 
deformetlon  in  a wind  tunnel.  Selected  configurations  ire  reviewed 
With  respect  to  model  loeds,  distortions,  end  stress,  and  a aummary 
ol  reoDtnmandad  fabrication  materials  Is  presented.  Cott 
aomparlsons  are  made  between  models  lor  testing  In  proposed 
high  Reynolds  number  transonic  wind  lunnelx  tnd  prssant  day 
transonic  wind  tunnels  The  study  concludes  that  models  end 
strain  gaged  balances  capable  ol  running  in  these  facilities  can 
be  designed  end  fabricated  at  a reasonable  coat  with  present 
techniques  The  study  also  indicatst  that  options  ire  available 
to  produce  close  similarity  ol  lha  motiil/eirplena  wing  deformation 
over  e broad  range  of  operating  conditions.  Author 

N7S-2B248  Domler-Werhe  G.m.b.H..  Friedriohshafen  (West 
Qermenyl. 

DEBION  AND  CONSTRUCTION  OF  THE  ALPHA  JET 
FLUTTER  MODEL 

Peter  Each  end  Theo  Wlndeck  In  AQARD  Wind  Tunnel  Design 
and  Testing  Tech.  Mar.  1976  9 p refs  (Foi  availability  sea 

N7e-25213  18-081 

In  oidar  to  prove  Mutter  safety  for  the  Alpha  let.  e Mutter 
model  (scale  1 81  wet  designed  and  construoted  for  experimental 
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>nvei»tiotttion«  in  tht  transonic  wind  tunnel  For  eoch  componant 
of  the  aircraft  ar^  udepuate  structural  uolutiun  had  to  ba  found 
in  order  to  fulfill  the  correct  stiffness  distribution  The  conitruction 
wai  earned  out  using  advanced  techr^iques.  u g electron  beam 
Wilding,  chainical  milling  and  bortding  The  static  vibration  tesla 
of  the  complete  model  wero  in  good  agreement  with  the 
corresponding  test  results  of  the  original  aircraft  Ahead  of  the 
main  tests,  prelimiiiury  tests  with  the  wing  end  tad  isolated 
wore  performed  in  a blowdown  wind  tunnel  ‘or  the  tests  with 
the  complete  model  a rigid  wire  suspension  was  used  In  the 
course  of  one  several  configurations  with  and  without  external 
stores  were  investigated  The  experimental  rosults  agreed 
roasonahly  with  the  theoreticol  calculations  Author 


N76>2B250*  Virginia  Univ  Charloitaiville  Dept  of  Engineering 
Science  and  Systems 

MAGNETIC  SUSPENSION  TECHNIQUES  POP  LARGE 
SCALE  AEROOVNAMIC  TESTING 

Ricardo  N.  Zapata  /ri  AQARD  Wind  Tunnel  Deiign  and  Tasting 
Tech  Mar  1S76  14  p refs  (For  availability  tee  ^76*262 19 

16-OB] 

(Grant  NsG-IOlO) 

The  potential  utility  of  magnetic  suspension  techniquas  la 
discussed  in  the  context  of  currant  efforts  towards  realistic 
aerodynamic  simulation  in  wind  tunnels  Design  paramatara  era 
defined  and  problems  of  constructing  large  sue  faciiltiei  identified 
A three  stage  strategy  towards  raalirmg  a truly  large  eoala 
magnetic  suspaniion  and  balance  with  full  research  capability  it 
outlined  Stage  one.  consisting  of  building  and  testing  a piolidype 
superconductor  coil  system  to  establish  tha  feasibility  of  the 
concept  has  bean  completed  succestfullv  and  its  principal  results 
are  bnafly  daioiibed  This  proven  foaiibilily  of  using  superconduc 
tors  for  magnetic  luspimiions.  loguthui  with  ihii  siiccetsful 
demoniirstioh  of  the  cryogenic  wind  tunnel  conuupt.  appear  to 
have  opened  the  way  to  aluan  tunnel,  high  Re  {imodymimic  tustiiig 
Results  of  a corr^parativu  analysis  of  scalinu  of  soveinl  coil 
teihnologias  for  a specific  magnetic  Hiispermion  itnnfigiiiiilioii. 
from  the  prototype  sue  to  a si/n  cornputible  with  iliii  imiiitciod 
high  Reynolds  number  cryogenic  wind  tunnel  facility,  nru  dmeussed 
in  tome  detail  Authur 

N76«2E2B1  Von  Kciiman  Inst  for  Fluid  Oynumics.  Rhode  Siiml 
Qeneie  (Belgium] 

INTERFERENCE  PROBLEMS  IN  V/8T0L  TESTING  AT  LOW 
SPEEDS 

Mann  Carbonaro  In  AGARD  Wind  Tunnel  OoHign  and  Testing 
Tech  Mar  1076  21  ()  refs  (For  uvuilatjility  mhi  N76  25213 
16  09) 

Wher'  testing  V/STOL  models  at  low  spomls  suvtuul  prolilems 
srisa,  in  connection  with  the  sharp  downward  (ftifhmtiori  of  the 
wake  originating  fiom  tftn  highly  loaded  lifting  hyrdoms  It  is  ihu 
purpose  of  this  paper  to  define  tluj  vaiiouh  pruDloms  and  to 
summerlie  and  compare  (he  obtained  resuttii  First,  the  incimod 
wuke  may  impinge  on  the  wind  tunnel  flour  eivd  coumi  a breakdown 
in  the  wind  tunnel  flow  uniformity  The  luhftctg  linutiilione 
associated  with  the  occurrence  of  such  phetuimunon  ere  discussed 
for  the  different  cases  of  a rotor  a lul  flap  wiitg.  m e single  or 
multiple  lifting  }et  configuirihon  Wind  lurmel  bnundiMV  collections 
account  for  the  real  behavior  ol  the  wuku  and  ai*  upper  limit  of 
then  validity  has  to  bu  eeseKBed  The  venous  exiidiiHl  thuoiiee 
of  wall  corrections  which  lake  into  account  ilio  deflection  onif 
eventually  the  cuivuture  of  the  wuku  ere  sumimni/eii  in  iho 
various  cases  of  dosed,  open  or  veniilaiud  hist  suciionb.  anti 
comparisons  with  existing  expemnentnl  data  utu  miide  The  limits 
proposed  in  the  literature  lor  tlio  validity  of  wall  cotiiubons  are 
discussed  AiiUior 


N76>2B2B2  Westland  Helicopters  Ud . Vonvil  ll'ngland} 
AerodynamicK  Resuarch  Dept 

THE  REMOVAL  OF  WIND  TUNNEL  PANELS  TO  PREVENT 
PLOW  BREAKDOWN  AT  LOW  SPEEDS 

R E Hansford  (n  AQARD  Wind  Tunnel  Design  and  Testing 
Tech  Mar  1976  6 p refu  (For  availability  see  N76  26213 
16-091 

A model  rotor  was  tustod  nt  low  speed  in  a wind  timnol  to 
study  the  problem  of  How  breakdown  This  cmuiitnm  iinunH  frum 
the  woke  impinynment  on  tunnel  flucii  and  wall  panels  hr  iiidiico 
a recirculatory  flow  upstream  Thn  pfiunonuinon  wuk  first 
reproduced  in  the  dosed  tunnel  for  vanouK  disc  loadingB  and 
limiting  operatmg  conditions  were  eslabiisfiod  Piinels  were  then 
selectively  removed  and  it  was  subsuiiuuntly  sfmwn  that  d was 


possible  to  obtain  a repicsenialive  tiinniil  flow  fine  from 
recirculatory  interleninoe  at  lower  advance  itiiins  i.ompaied  hi 
closed  tunnel  operation  By  careful  viiniing  of  a woikiny  suction 
It  IB  concluded  that  h subhlaiuial  mcuMiKe  m inaximum  ulhiwsble 
downwuufi  angle  can  be  obteinud  Aulhor 

N76-262B3  Hawker  Giddeley  Avialion  Ltd  Halliold  {Tjigland} 
Wind  Tunnel  Dopt 

VSTOL  WIND  TUNNEL  MODEL  TEBTINO:  AN  EXPERIMEN< 
TAL  ASSESSMENT  OF  PLOW  BREAKDOWN  USING  A 
MULTIPLE  FAN  MODEL 

M J Cull  It)  AGARO  Wind  Turuitil  iind  lusting  Inch 

Mar  1976  6 p tnin  [l^ui  uvtiilfihilitv  nun  N76  2!i7  13  16  09) 

TnKtii  httVtt  bunn  niuUu  with  u inpltiliiii  VSIOL  inudsl  in 
two  diflamnt  uuad  clpuvil  luiit  buctiun  wind  iiiniiiilb  in  invui.iiyiil« 
Ihb  pioblam  ul  lunnal  flow  biunkdown  Thu  bouniluiY  iinndiban 
ol  mcipMnl  blagnaliun  whutu  Ihn  hiyh  Himioy  |«l  iibhmist  liiul 
ponilKlUb  Ihb  tunnol  wull  boimctinv  luyoi  hub  bnnii  iilenllllad 
lot  a liinga  ol  moJol  coiidibuim  CuiiuUliuii  ol  iiisiillb  in  liiilh 
lunnali  and  with  olhar  work  ir.  uooil  oriil  thb  Michniiimi  ol 
•btablibhiny  a How  biaakdowii  bouiidaiy  by  inviiitliyblihg  lb« 
bthavloi  ol  Ilia  llooi  vuilux.  luimud  by  Ibn  iiiloiur.litiii  ol  Ihs 
modal  |at  alllua  and  tha  lunnal  iiiaiiihlniabi  lluw.  Iiiih  boun  ubad 
buccabblully  loi  a muhllan  conliyiiialiuii  In  midiliiiii  in(iili;l  Inicob 
and  mumantb  aia  niooidrd  in  iiii  aliaiiipl  In  iibbiiwilu  niiiiimiiin 
taitinu  conriilionb  and  lo  iiuliiiain  ihu  niayibiiidu  nl  wall 
conalrainl  allact  niiact  cumpbiiboiib  me  niede  iil  luiiyitiiiliiiel 
loicaa  and  moniuntb  ubiiiy  lenulla  liuiii  bulh  wind  tunnnib  and 
a iimpla  ol  tabullu  aia  piabentad  Aulhoi 

N7t-2MM  AlroraH  Ratatroh  Aiiaoelallon  Lid.,  Badlord  {England) 
FUHTHER  CVIDINCR  AND  THOUOHTt  ON  •CALI  IFPICTI 
AT  HlOH  SUItONIC  MIIDI 

A B.  Halnai  M AQARD  Wind  Tunnal  Daaign  and  Tailing 
Taoh  Mar  1976  12  p lafi  (For  ivillabllltv  laa  N7e-2B213 
18  09) 

Rtcant  avidtnoi  liom  taata  il  high  lubaonlc  ipaadt  In  anlitlng 
lunnal  lacllltiti  aia  itvitwad  to  llluitiaii  tht  dldicultlai  In 
aatraplolaling  tha  data  to  lull  loalt  Tha  unoomintlai  can  ba 
conildaitbla  tvan  for  wlngi  ouriantly  baing  davalopad:  tha  rapod 
ilraaaai  that  thaaa  unoartalntlai  ilfaol  not  only  tha  How 
lapaittlon  ohtraotaililloi  but  ilie  tha  drag  In  condltlona  whata 
tha  Row  la  attaohad.  Nona  of  tha  avldanoa  datiaota  froin  tha 
aigumanta  which  laid  to  tha  oonolutlon  that  than  la  a naad  In 
Eufopa  tor  a naw  Ittga  praaaurlrad  trtnaonlo  lunnal:  but  comminta 
ait  ilao  mada  aa  to  whalhar  tha  ntw  thaotttical  toola,  flight 
taata.  lurthar  axparlmantal  raittrch  In  ablating  lacllllica  and 
modlliirl  aaptrlmantal  taohniquaa  could  ba  partly  uatd  to  ollaat 
tha  lack  ol  auch  a facility  In  tha  naxt  daoada  Author 

N7S-262BB  Tannaaaat  UnIv.  Spana  Inat.,  Tullahoma. 

ON  TRANSONIC  HlOH  NIVNOLoa  NUMBIR  PLOW 
•IPARATION  WITH  BIVIM  UPSTREAM  DISTURBANCE 

J M.  Wu.  C.  H Chan,  Q.  M Ellalrom,  L Shan,  and  T H 
Mouldan  In  AQARD  Wind  Tunnal  Daaign  and  Taatlng  Tach 
Mar  1976  to  p rala  IFor  availability  aaa  N7e-2B213  16-091 
(Contract  F40600'74-C-0008) 

Evparlmanlal  atudlaa  on  turbulent  boundaty  layer  aaparalion 
ware  conductad  at  lubaonlc  and  lower  tranaonic  Itai  itraarr 
condltlona.  Tha  modala  uaad  in  thaaa  atudlaa  ware  ahallow  cavltlaa 
ol  dIHarant  depth  to  length  ratio.  Tha  raatlachmant  and  ralaaatlon 
ol  tha  flow  over  tha  back  atap  and  tha  tubaaquani  ra-aapartllon 
at  tha  forward  lacing  atap  htva  baan  iiudlad  In  datall.  Emphiala 
In  thia  papar  la  placad  upon  tha  aurlaca  praaauta  dlatrlbutlona 
and  thalr  ralatlon  to  tha  flow  ralixatlon  piocaaa.  Tha  Intaracllon 
batwtan  tha  aaparttad  wakt  and  tha  main  flow  la  alao 
diaouaatd  Author 

N76-2B2SB  National  Aaroapaca  Lab  . Amaltrdam  (Natharlanda) 
THl  CHARACTIR  OP  PLOW  UN1TBADINE6B  AND  ITI 
INPLUINCE  ON  BTEADV  STATE  TRANSONIC  WIND 
TUNNEL  MEARURBMINTS 

R.  Roaa  and  P.  B.  Rohna  In  AQARD  Wind  Tunnal  Oailgn  and 
Taatlng  Tach.  Mar.  1976  7p  rata  (For  ivalllbllltv  aaa  N7d-2B213 
tfl-Otll 

Flow  unataidlnaaa  In  wind  lunnala  haa  baan  aapatalad  into 
thru  modal  liit  itraam  turbulanca  convaetad  by  tha  flow, 
lound  wave  type  dliturbancas  travailing  with  tha  ipaad  of  aound 
with  raipaot  to  tha  flow,  and  tampatatura  ipottiniaa  convaetad 
with  tha  flow.  It  wai  lound,  uiing  tha  hoi  wire  taohniqua  and 
microphonai.  that  aound  wave  type  dlaturbancai  are  the  moat 
Important  type  of  unitoadlnaai  In  tame  tranaonic  tunnala  Taata 
cirriad  out  on  a auparurltloal  airfoil  with  nolaa  lavela  ol  0.3B% 
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«nd  0A%  did  not  ching*  trilling  tdgi  ind  ihocli  Inducid 
itpttition  Tho  tdditlonil  nolu  ciuiid  Irintition  to  occur  moro 
forwiid  by  ibout  4%  of  tho  chord  Author 


N7t-3UB7*  National  Aoroniullci  and  Spaci  Admlniatration 
Amoi  Rottitoh  Cantor.  Moffott  Flold.  Colli 

FLUID  DYNAMIC  RISIANCH  AT  NASA  AMIt  RIMIARCH 
CENTIN  RELATED  TOTRANEONIC  WIND  TUNNEL  DEEION 
AND  TERTINQ  TECHNIQUES 

Lado  Muhlitaln,  Jr  and  Frank  Stainli.  Jr  /n  AQARD  Wind 
Tunnal  Daiign  and  Taiting  Tich  Mar  1976  8 p rals  IFor 
availability  tia  N7e-2e2l3  16  091 
CSCL  20D 

Fluid  dynamic  raaaaruh  with  tha  ob|acliva  ol  davaloping  naw 
and  Improvad  taohnology  in  both  tait  laolllly  concapia  and  tail 
taohnlguai  li  baing  raportad.  A lummary  of  afforta  and  raiulto 
Ihui  far  obtalnad  In  lour  araai  la  praiantid.  Tha  four  iraa  ara- 
111  tha  uaa  ol  haavy  gaaai  to  obtain  high  Raynoldi  numbari  at 
Irinaonlo  tpiada.  121  high  Raynoldi  numbir  taiti  of  tha  C-t4tA 
wing  configuration:  131  parforminca  and  flow  quality  of  tha  pilot 
injactor  drivan  wind  tunnal:  and  141  Intagratlon  tima  raquirad  to 
oktract  aeouiiia  atatio  and  dynamic  data  from  taiti  in  tranionic 
wind  tunnili.  Soma  of  tha  principal  conoluiloni  lalafiva  to  aach 
of  tha  four  iraai  ara:  (tl  Initial  ittampti  to  apply  analytical 
corraotioni  to  taat  ratulti  uilng  gaiai  with  gamma  othar  thart 
t .4  to  almulala  oondltioni  In  air  ahow  promlii  but  naad  ilgnlfloant 
improvamant:  (21  lor  tha  C-t41A  coiiflguratlon,  no  Raynoldi 
numbir  lata  than  tha  lull  icali  flight  value  provldat  an  acourata 
almulatlon  of  tha  lull  icala  flow:  (31  high  ratloi  ol  tunnal  maaa 
flow  rata  to  Injactlon  mail  flow  rata  and  high  (low  quality  can 
ba  obtalnad  In  an  ln|actcr  drivan  trinaonlc  wind  tunnal:  and  (4) 
Intagratlon  limit  ol  0.6  to  t.O  lac  may  ba  raquirad  lor  itatlo 
foroa  and  piaaaura  tatli,  raapiotivaly.  at  loma  tranionic  taat 
condition!  In  order  to  obtain  tha  raquirad  data  accuracy.  Author 

N7S-2I26I  National  Aaroniutlcal  Ettabllihmani,  Ottawa 
(Ontario). 

HIGH  FITCH  RATES  FOR  USE  IN  SHORT  DURATION  WIND 
TUNNELS 

E.  Atrighji  and  J.  R OIgnay  In  AQARD  Wind  Tunnal  Datlgn 
and  Tailing  Taoh.  Mar.  1976  10  p rail  (For  ivillablllty  laa 
N78-262t3  16-091 

Tha  demand  for  high  Raynoldi  numbari  la  being  mat  at 
lorni  aalitlng  praiiurliad  blowdown  wind  tunnal  faollltlai  at 
tha  ikpanii  of  raducad  run  time.  One  poiilbla  y/iy  of  maintaining 
aoonomlcal  utlllaallon  ol  thaia  ihon  duration  tunnali  It  to 
program  the  modal  lor  faatar  pitch  ratai  Tha  Inlluanca  ol  high 
pitch  ratal  on  tha  main  lorca,  mumani  and  praiiuri  data 
maaiurad  on  a typical  iling  mounlad  modal  at  lubionlo  Mach 
numbari  ol  0 3 and  0 76  wii  itudlad.  Rcaulti  ahow  that  thara 
la  virtually  no  aflaot  on  thaia  maiiuraminti  at  pitch  ratal  at 
high  11  llftaan  dag/aac  Author 

N76-382BS  Oautioha  Foriohungi-  und  Vaiiuchiinitilt  fuar 
LuR-  und  Raumfihrt.  Bruniwick  (Wait  Qarminy) 
SYSTEMATICAL  INVESTIOATIONS  OF  THE  INFLUENCE  OF 
WIND  TUNNEL  TURSULINCE  ON  THE  RESULTS  OF  MODEL 
FORCE-MEASUREMSNTS 

H Otto  In  AQARD  Wind  Tunnal  Oailgn  and  Tilting  Tech 
Mar  1976  9 p rail  IFor  availability  aaa  N79-26213  16-09) 

Tha  inlluattca  ol  wind  tunnal  lurbulanca  aipaclally  on  the 
maalmum  lift  of  aircrah  modali.  hai  bean  itudlad  by  ayitamatlcal 
invaitigatloni  in  fiva  low  apaad  wind  tunnali  In  aach  wind  tunnel 
tha  fraa  atraam  turbulanca  wii  altarad  by  two  diffarant  gridi 
which  could  ba  find  at  the  noiila  exit  The  taat  program  included 
hot  wire  and  iphara  maaiuramanta  to  datarmlna  tha  fraa  atraam 
turbulanca  ai  wall  ai  lorca  maaiuramanli  on  wind  body  modala 
with  dlllaraiit  flap  daflactlon  anglai.  Tha  laiulti  ahow  that  tha 
maximum  lilt  coafliclant  li  not  limply  a function  of  tha  affactiva 
Raynoldi  numbar  but  dapandi  alio  on  tha  icala  ol  tha  turbulanca 
grid  Thii  correlation  la  approximatad  by  a iimpla  formula 

Author 


N7S-2B2SSI  Advilory  Group  for  Aarotpici  Raiaarch  and 
Davalopmant.  Parli  (Franca) 

FUaHT/OROUNO  TESTING  FACILITIES  CORRELATION 
Apr.  1976  417  p rafi  Praiantad  at  40th  Muting  of  tha 
Flight  Maoh  Panel.  Vallolra.  Franca.  9-13  Jun.  1976 
(AGARO-CP  167.  ISBN-92-63B-0163-2)  Avail  NTIS 

HC  Si  1.00 

Tha  Sympualum  wai  organliad  around  thraa  aub|acl  araii 
(1)  corralatlon  of  biilc  wind  tunnal  taohnlquai.  (2)  flight  taat 


tichnlquaa  lor  corralatlon.  and  131  wind  tunnil/llight  correlation 
Papara  wari  praiintid  which  traitid  ipocillc  itudlaa  daaignad 
to  compare  varioui  two  and  thraa  dimaniional  wind  tunnal 
lacllltlai.  wind  tunnal  facllltlaa  daaignad  to  provide  baltai  Raynoldi 
numbar  malchaa  with  lull  acalo.  and  tachniquai  uiad  to  contain 
wall  affacti.  maaiura  dynamic  oharactarlitici  and  iludy  none 
Tha  itati  ol  tha  art  with  ragard  to  paramatar  Identification  waa 
lummarliad  and  the  procaadlnga  of  tha  AQARD  Flight  Machanica 
Panel  Spacialliti’  Meeting  ware  reviewed  Alao  iraatod  ware 
mathodi  of  maaauring  inrodynamic  charictariitica.  in  flight,  ol 
wlnga.  rotora.  and  apaclal  aircraft  configured  lor  tha  acquiiition 
of  data  not  normally  availabla  from  night  laati  Corralatlon 
axparlanca  lor  a broad  ipactrum  of  aircraft  typai  waa  raportad 
It  waa  auggaitad  that  good  corralatlon  can  ba  obtained  if  anuugh 
ittantloo  la  given  to  ground  taata.  For  individual  tltlaa.  aaa 
N7B-2B267  through  N76-26303. 

N7S-2SSS7  Olfloa  National  d'Etudai  at  da  Raoharchai 
Aaroapatlalai.  Parle  (Franca) 

COMPARATIVE  TWO  AND  THREE  DIMENSIONAL  TRAN- 
SONIC TSSTINO  IN  VARIOUS  TUNNELS 
Xavlar  Vauchirat  and  Maurice  Bailn  In  AOAND  Fllght/Qround 
Tilting  Fao.  Correlation  Apr.  1B76  14  p rafa  In  FRENCH. 
ENGLISH  eummary  (For  availability  aaa  N76-2B2e6  16-09) 

Tilting  conditloni  at  tranionic  apaadi  and  tha  validity  ol 
tha  data  obtalnad  In  varloua  wind  tunnali  wira  itudlad  In  two 
dimaniional  flow,  two  modala  of  NACA  0012  and  aupircrltical 
profllai  ware  taitad  In  ONERA  83  Modani  and  NAE  16x60  In 
tunnali  lor  Raynoldi  numbar  4 to  40  million,  from  Mach  0 3 to 
0.9.  Thraa  hoinothitloal  prolllaa  ol  NACA  0012  win  alio  laitcd 
Wind  tunnel  wall  Intarfirincaa  wan  itudlad  and  raoommandalioni 
on  ralaliva  dlminiioni  of  modala  to  taat  aactloni  wan  mida. 
In  thraa  dimaniional  flow,  lour  homothilloil  modala  ol  a typical 
tiinaport  ilronll  wira  taatid  In  twalva  tranionic  tunnali  uiad 
lor  laiti  In  varloua  countrlaa.  Tha  data  wan  compand  in  a 
broad  range  of  Raynoldi  numbar  (0  3 lo  7 million)  balwaan 
Mauh  numbar  0 7 and  0 96.  Dlaoripinclai  can  ba  nduoad  with 
corractloni  due  to  tha  fraa  tunnal  and  wall  Intarfannoa  Tha 
iffict  ol  tripping  the  tranaltlon  by  grlta  waa  alio  analytad.  and 
comparliona  wan  mada  with  an  uxliymmatrlc  body  near 
Mach  1 Author 

N7S-2S2SS  Aironautlcal  Raiaarch  Init.  ol  Swadan,  Srommi 
COMMENT  ON  RESULTS  OSTAINED  WITH  THREE  ONERA 
AIRPLANE  CALISRATION  MODELS  IN  FFA  TRANSONIC 
WIND  TUNNELS 

S E Qudmuitdiion  and  S E Nyhaig  In  AQARD  Fllght/Qiound 
Taatliiii  Fac  Corralntlon  Apr  1976  7 p nti  (For  availability 
laa  N7e-2826e  16-08) 

Semo  taat  leaiilla  aru  piaaantad  horn  thina  componani 
meaiiinmanli  foi  thna  ol  the  ONERA  Aiiplonn  Callhniion  Modalv 
Idaaignated  Ml.  M2.  M3I  Thu  taata  wan  parluiinad  In  tha 
FFA  innaonic  wind  lunnila  HT.  S4  and  TVM  600  in  tha  Mach 
numbar  runga  0 7 lu  0 96  and  at  Royncldx  numbari.  haaad  on 
tha  maan  cliortl  ol  tho  wing,  in  tha  ranua  0 2 to  10  million 
Conipanauna  ara  rnaJa  lor  amull  angica  ul  attack  with  raiulla 
(ibloinoil  with  a small  modal  IM1)  in  a laiga  wind  tunnal  lONERA 
S2MA  in  Modaiml  Ihii  ugiaainiinl  balwcan  tha  dillaieni  lunnala 
la  fairly  guud  whuii  Ilia  Raynulda  iniinbai  la  tha  aaina  The  Rcynolda 
number  riliBcIs  urn  lalalivaly  Iflrgn  aapncially  on  tha  pitching 
rnumunl  in  thu  luwiii  Raynoldi  niimhoi  langa.  whicli  might  maik 
aoinn  winrl  liinnul  intaifarunca  uffacia  Authoi 


N76'2B289*  Naliunul  Aainnautica  and  Spaca  Adminiatiation 
Linglay  Raiaarch  Caniar.  Langlay  Siaiiun.  Va 

RECENT  PROGRESS  ON  NEW  FACILITIEE  AT  THE  NASA 
LANGLEY  RESEARCH  CENTER 

R A Kilgora  and  R E Kiihn  In  AQARD  Flighl/Qiound  Tailing 
Fac  Cntralatiiin  A|ii  1976  16  p rals  IFut  availability  aaa 

N7B  26266  16  091 
CSCL  146 

A naw  fari-Orivun  higti  Raynulda  number  Ugnaoniu  ctyogtnic 
tunnal  the  National  Transuim:  Facility  is  bninu  planned  for  the 
Lfniled  StdlUH  Thia  tunnal  wilt  provirja  un  nrdar  of  maymtiidu 
mciaaee  in  Reynnlda  numhei  capability  over  axialmg  lunnala 
Thaorntical  aliidiua  end  eapananca  with  the  Langley  1/3  Mater 
Tranaiinic  Ctyiiganu:  Tunnal  indicata  that  tha  cryogemc  concapt 
illuwa  the  atlammunl  ol  lull  acalc  Raynoldi  numbci  at  raaaanablo 
leveli  of  dyriumic  pinisuio  The  unique  inudea  u(  opuieliun  which 
era  evailahln  only  m a ciyogenic  turinol  make  poaaitita  tlte 
aeparufipn  of  Macli  numbar.  Reynnlda  nunibei  poiaibla  the 
aoparatiun  of  MacI)  numlier.  Raynoldi.  numbii.  and  aaroelaitic 
ellects  By  redmung  Ihn  dnye  power  lequiremants  lo  ii  leval 
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wh*r«  a c:oi<vO'itinnal  tun  dtiuu  uyHium  may  be  uuuit.  the  ciyogamc 
concept  niakciu  pnuHibla  a tunnel  witti  high  ptotluclivity  and  tun 
timaa  sulliciuntly  lung  tu  allow  lot  all  lypuH  ol  teuli  at  tatiucetl 
capital  cnalu  and.  iiiiluced  lulal  anaigy  cunuumption  Aulhoi 

N7I-25270  ARO  Inc . Ainuld  An  Force  Slaliun.  Teiin 

■PKCIAL  WINU  TUNNEL  TEST  TECHNIOUEt  USED  AT 
AEDC 

T W Binion.  Ji  IriAOAHID  Flight/Gruonrl  Teuling  Fuc  Cutielaltun 
Apt  1976  13  p lalt  IFui  ayailability  uau  N7e  26766  16  09) 
IConttacI  F40800  76  C 00011 

In  lucent  yuaiu  laiiritruinunlu  have  davalntiurl  ttt  inveattgate 
111  caplivu  loadings  nnil  iiaiuctunuh  of  iiutainal  uluiiis.  (21 
niannuvur  and  ileprirtore  cliaiactenstics  ol  aiiciaft  and  13)  static 
atahitily  uhataulenatici  of  iniusilei  at  anylat  ol  attack  up  to 
180  dog  Test  leuliiiigues  in  tiaa  and  being  ilevaluped  to  aaiiaty 
these  lequitements  ate  diHcnaaud  Authoi 

N7a-88271*  AHO.  Inn  . Atnold  An  Fotce  Station.  7enn 
PNBPANBD  COMMENT  ON  THE  CONB  TRANSITION 
REYNOLDS  NUMBER  DATA  CORRELATION  STUDY 

N.  S Dougheity.  Jr  /ii  AQARO  Right/Qiound  Taeling  Fan 
Cuiralation  Apt  1 976  7 p Sponsoiad  in  part  by  NASA  (Foi 
avBilabillly  see  N7B  2B266  16  09) 

A sharp,  amuoth.  lO  dsg  lnoludad. angle  cone  was  tested 
on  iwanty  oiia  ma|oi  wind  tunnala  of  the  Unitad  Statci  and 
Waatein  Guiope  to  obtain  uotialalion  data  on  tlia  ollact  ol  auuuetiu 
dlituibances  in  wind  tunnel  How  on  boundary  layai  tiansilioii 
Reynoldt  numbrii  The  cone  it  planned  to  tie  (light  tatted  in 
order  to  obtain  a bails  ol  reletanna  fat  the  wind  tunnel  date 
over  a nominal  lange  of  Mach  numbsiF.  (turn  0 4 IP  appioaimalely 
2 0.  Wind  tunnel  data  obtained  uvet  a Mach  numbei  lange  lioni 
0 2 to  4 6 ate  biaadly  uhaiactuti/od  according  tu  wind  tunnel 
teal  leclion  geumetiy  and.  In  turn  tc  tire  typai  ol  acoustic 
dislutbanosi  aiiooialed  with  the  gaomeiiy  Aulhoi 

N7S-2B27S  Naliunel  Aetoipane  Lab  . Ainileidam  tNatheilande) 
THE  PROPOSED  LARQE  EUROPEAN  HiaH-RlYNOLOB- 
NUMBER  TRANSONIC  WIND  TUNNEL  ILEHRT) 

J P Hartyulker  ftiAQARD  Fllghl/Giound  Testing  Fac  Coiielallon 
Apt  1876  It  |i  rels  (For  avallahillty  sea  N76  26266  16  09) 
This  ptesenlillon  tkalchss  the  background  and  the  pietant- 
day  activities  In  connection  with  the  piopotad  European  high 
Reynolda  nuiiibur  transonic  ficlllty  LGHRT.  which  could  ba 
opersllonal  aiountl  I8B2  Authoi 

N7S-26273  ARC.  Inc . Atnold  Ait  Fotce  Stellon,  Tenn. 

COMMENTS  ON  WALL  INTERFERINOE-OONTROL  A NO 
CORRECTIONS 

M Plndiola.  T.  W Blnlon,  Jr.,  and  J P.  Chavalliai  lOllioa  Nall 
d'Eludaa  at  de  Rachaichea  Aarospallalas.  Paris)  fit  AGAHD 
Flight/Qiound  Testing  Fsc  Corralatlon  Apt  197B  b p tels 
(For  svallabillty  lae  N7e'262S6  16-091 

A brifi  synopsis  ol  maalingi  on  the  Design  of  Tiensonic 
Woiking  Sections  hsld  under  the  auspices  of  the  AOARD 
MiniLaWi  Working  Gioup  uf  the  Fluiil  Dynamics  Panal  re 
ptuseniad  Autboi 

N76-2B274  Aeronautical  Rasaaich  Inst  of  Swaden.  Bromma 

SOME  RESULTS  FROM  AN  INVESTIOATION  OF  THE  SLOT 
FLOW  IN  A TRANSONIC  SLOTTED  TEST  SECTION  WALL. 
PREPARBD  COMMENT 

S 'E  Nybatg  fri  AOARD  Flighl/Qround  Testing  Fac  Coitelatlon 
Apr  1976  4 p roll  (For  aviilebilltv  laa  N76'26266  16  0BI 
Some  linporlani  leilures  of  slot  How  ware  tavealed  by 
two'dimaniional  lasts  with  a BTi  thick  circular  arc  ptollle  in  the 
FFA  wind  tunnel  S3  Slagnailon  preseuie  in  the  elot.  itelic  preieure 
un  the  elei  and  a tenlative  How  modal  ate  ptesentad  dariving 
flam  taala  at  Mich  numbei  0 803  Aulhoi 


N7S'2627B  Mesierschmitt-Boilkow-Bluhiit  GmbH.  Munich 
(West  Qoimeny) 

DYNAMIC  SIMULATION  IN  WIND  TUNNELS.  PART  1 

H Hoanlinger  end  O Sensbutg  /n  AOARD  Fllght/Giound  Taeling 
Fee  Corielelion  Apt  1976  27  p tele  IFoi  availabllllv  tee 

N76  26266  16-09) 

Dynamic  eimulalion  Itchniquss  and  wind  tunnala  used  to 
investigate  flutter  □hirentariillos  and  flutter  suppresaion  lech- 
nrqtiss  are  daictibad  Two  cases  whars  activa  flutter  eupprieelon 
was  srrccaisfully  applied  are  demonstrated  Onu  esse  deals  with 
the  flutter  ol  s wing  with  a store  end  the  other  with  an 
ampannagn  flutter  case  Authoi 


N76-2S276*  NalionsI  Aatonautics  and  Space  Adminisiietion 
Langlay  Rateaich  Cenlei.  Langley  Station.  Va 

COMPARISONS  OF  FLIGHT  MEASUREMENTS  WITH 
PREDICTIONS  FROM  AEROELA8TIC  MODELS  IN  THE 
NASA  LANOLEY  TRANSONIC  DYNAMICS  TUNNEL 

Wllmar  H Read.  Ill  In  AOARD  Flight/Qround  Tasting  Fac 
Coiialation  Apt  1976  9 p lals  IFoi  availability  set  N76-26266 
16  09) 

CSCL  01 A 

The  NASA  Langley  Tiantonic  Dynemics  Tunnel,  which  has 
a variable  density  Fraon  12  lor  air)  test  medium,  was  designed 
lor  lint  study  ol  rlynamics  and  aetualaslic  piobltmi  ol  atioapaca 
uehit-.las  Diiiinu  tltn  1b  years  uf  opnration  uf  tins  facility  there 
nave  been  veiiuus  opportunities  tu  compete  wind  lunnal  and 
flight  test  results  Surne  of  these  oppoitumbes  aiise  fium  loutina 
(light  obecke  ol  the  piotolype.  olheii  liom  caielully  designed 
compaiative  wind  tunnel  and  llighi  asperiminte  Dele  obtained 
fiom  vaiious  suurcaa  is  praiinled.  The  topics  coveiad  are  gust 
and  bulitt  maponsa.  contiol  sutlace  iHeolivanast.  flutlai.  and 
active  contiol  of  latoalssllc  slfecls  Soma  benalits  and  thoncom- 
ings  ol  Fieon-12  aa  a test  medium  are  alto  discutttd  Although 
aieas  o(  unceitalnly  aia  avidint  and  thait  ii  a continuing  need 
lot  impiovamants  In  modal  almulallon  and  letting  taohnlqiiei. 
the  laiullt  indicite  Ihit  piedictiont  from  aeioalaslic  modtl  letls 
ate.  in  ganaral.  suhsUnliatad  by  lull  acalt  lllght  lasts  Aulhin 

N76-2B277  Ntllonal  Aaiospect  Lab  , Amtisrdam  INothsilandsI 
COMMENTS  ON  MEASURING  TECHNIQUES  FOR  UN- 
BTIADV  DERIVATIVES 

J W C VanNuman  In  AOARD  Fllght/Oruund  Taeling  Fee 
Cotialation  Apt  1976  6 p lalt  IFoi  availability  aeo  N7e  26260 
16-091 

In  addiliun  lo  tht  mtatuiing  ptooadutet  Ihiough  which  ovtrtll 
lotcii  and  momenta  ate  dalaimlnid.  tht  technique  ol  meaiurlng 
unsteady  piaisuta  diilrlbulloni  It  ditciittad  From  such  dais. 

ovaiall  daiivativas  uan  bu  oblalnad  by  lubsaquant  Inlegratiun  ol 
the  lucally  measuiud  unsteady  piiittutat  Aulhoi 


N7I-2B27I  Royal  AiioiaM  Eitablishmant.  Fainbptough  lEnglandl 
Aaiodynimlcs  Dtpl 

SOME  AEROELASTIC  DISTORTION  EFFECTS  ON  AIR- 
CRAFT AND  WIND  TUNNEL  MODELS 

Q F Moss  and  D Plsiue  In  AOARD  Fllghl/Oiound  Tasting 
Fac  Cutiilatlon  Apt  1976  11  p ills  IFui  •vsllabllity  tas 

N76  26266  16  091 

Aspaols  ol  IhH  att'kalailic  dislortiun  of  wings  In  flight  and 
III  the  tunnel  sis  dianutsed  The  tllects  ol  irioh  distortion  could 
he  ol  ptinie  impoiliince  when  coiielating  lllght  and  wind  tunnel 
data,  pailiculaily  when  supeiorlticsl  Hows  lie  present  which  tend 
10  be  cumparstivaly  sinalllve  to  small  gaomalric  changes  It  is 
suggastatl.  that  aa  iiansonio  lacllities  cipeialing  al  highei 
slagiiiition  piessiitos  coina  intu  mote  genatal  use  ae  i means 
ol  achieving  highai  Raynulds  niimbeis.  better  means  ol  making 
allowancus  lot  the  aiiroelasiic  distortion  ol  wind  tunnel  models 
will  be  necassaiy  In  iiigni  tltu  lull  banalits  ol  irivancad-winy 
technology  will  prubably  be  achieved  ll  similar  Improvaments 
can  be  made  tu  the  lechiriquos  usad  by  the  aiicraH  dasigner  In 
the  long  taim.  methods  neetl  to  ba  lound  to  contiol  end  use 
aeioalastic  ilislortuon  to  enhance  anrodynemic  parfuitnanca  tn 
(light  Releicnce  is  madii  espeilmental  and  tneoielical  data 
ublainnd  with  iHspucI  to  these  pioblemt  Authoi 

N7B-2B27B  United  Technologiet  Resoetch  Cantet.  F.eal  Haitlord. 
Conn 

DEVELOFMENT  OF  THE  UNITED  TECHNQLOOIES  RE- 
SEARCH CENTER  ACOUSTIC  RESEARCH  TUNNEL  AND 
AEEOCIATED  TEST  TECHNIOUBS 

William  M Folsy  and  Robait  W Pataison  In  AOARD  Flight/ 
Ground  Tasting  Fac  Coiislation  Apt  1976  10  p lelt  IFoi 

aveilabllity  sua  N76-7.E2ee  16-091 

Design  and  devalopment  ol  in  acoustic  lateerch  tunnel  it 
dasciihad  Us  opsiating  asparinnca  is  dltr-.ustad  islatlve  tu  the 
dasign  ul  new  srrnutlic  test  lacililies  Espeilrnsnltl  noiee  letettch 
prugiami  coiuliicled  In  the  tunnal  ate  desctibad  with  attanlion 
given  to  the  cotialation  ol  mrtdal  atudiaa  with  lull-acale  tnoini 
and  hnlicoptei  loloi  noiaa  Authoi 

N7B-2B2E0  Soclett  Nallonala  d Etude  at  de  Consliuclion  de 
Muteuia  rl'Avlation.  Villaioche  IFtancal 

CURRENT  RESEARCH  ON  THE  SIMUUTION  OF  FLIGHT 
EFFECTS  ON  THE  NOIEE  RADIATION  OF  AIRCRAFT 
ENOINEI 

Jean-Micnanl  Filremann  and  Mariano  Paiulli  lOllica  Natl  rTEIudet 
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•t  di  Rtchdchii  Aaionpilltlti.  Pirii)  m AOARD  Flight/Qtound 
Tailing  Fac  Corralation  Apr.  1976  9 p In  FRENCH.  ENGLISH 
lummary  IFor  availability  laa  N76'7.62Be  16  091 

Damgn  problami  lalatad  to  tha  davaloomant  ol  an  inaqtiaic 
wind  taiinal  in  Fianca  wvi«  daiciibad  Typical  laiulia  wara 
piaaantad.  daaling  with  luiidamantal  raaairch  on  laliaclion. 
•cattaiing  and  dilluiion  itudiai  with  tha  lollowing  goali  til  to 
datina  an  accuiila  mothod  ol  tranapoimg  noiaa  maaiuramanta 
madii  in  an  inachoic  wind  iiirinal  Id  laal  llight  conditiona.  and 
(21  to  undatiUnri  tha  piituiPililiaa  nt  lull  unala  iilancaia  Irom 
modal  taata  nnalytiu  Auihoi 


N7B-262B1  Royal  Airnralt  Evtabliuhinunt.  Farriboruiigh  IKngland) 
Aaiodynaniicu  Oepi 

RROBLIMI  OF  NOIM  TISTINQ  IN  aROUND-BAUO 
FACILITIEB  WITH  FONWARD  BPIID  BIMULATION 

John  Willlimi  bi  AQARD  Fllght/Qround  Tailing  Fac  Corialatlnn 
Apr  1976  14  p rail  (For  availability  aaa  N76'26266  16-OBI 
An  ovaiviaw  ol  tha  datign  and  oparallonal  prahlama 
auiociatad  with  grounri  baaad  lacilitiaa  lor  parlormlng  na>aa 
auparimants  with  loiwaid  apaad  aimulilian  wai  praaantad  Varloua 
lacilitlai  wara  dataribad  It  waa  dQiioludad  that  It  It  unllkaly 
that  ona  typa  ol  lacllity  will  ba  abla  lo  catar  aHaotivaly  lor  tha 
wbola  itnga  ol  almulatad  Right  aain-anouitlc  muttutamiinlt 
naadad  in  aiiciaR  noitt  R and  D atudlaa.  towardi  tha  avolullon 
ol  guiatar  military  and  civil  alrcrah  without  oparatlonal  or  aconomlo 
panalllai  Modlliad  wind-tunnal  typa  laoilitiai  aia  taan  ai  providing 
tha  boat  approach  loi  noiia- modal  lataarch  work.  Tha  lolt  ol 
alrcrah  flight  aaparimanlt  waa  datcilbad.  with  tha  application  of 
caralully  nonirollad  flight  aaparlmanti  uilng  raaaatoh-orlantad 
modlllcationi  ol  tmall  aucialt  Tha  tunctloni  ol  laiga  low-tpaad 
tunnali  in  noiia  tatting  wat  datciibad.  in  raltlion  to  tha 
davalopmant  and  auploltaiiori  ol  tmall  acouitic  tunnalu  Author 


N7B-2B2B3  Dauttcha  Forachungt  und  Vartuchuantlalt  luor 
LuR  und  Rauniiahrl,  Bruntwick  (Wait  Garmanyl 
BTATUB  OF  MBTHODB  FOR  AIRCRAFT  STATE  AND 
FARAMITBR  IDENTIFICATION 

P.  0 Hamal  In  AGARD  Fllghl/Oround  Tailing  Fac  Cuiialaiion 
Apr  1976  IB  p ralt  IFor  availabiliiy  taa  N76'2B266  16-09) 
Tha  raport  ol  a moating  on  alrcralt  tytlam  idnntification  lor 
flight  tail  anginaari  and  plloti.  handling  guilitiat  and  timulation 
anparti,  and  aircralt  and  conlrol  lyttam  datignaii.  wat  piatantad 
It  wat  thowri  that  in  raoani  yaaii  lavaial  idannlication  piocnriiiiai 
hava  avolvad  for  obtaining  aircralt  parainatart  liom  mllight 
maaiuramantt.  Thata  appioaohat  havo  baan  ihown  to  hava  good 
luccata  lor  convantlonal  Iwingad)  aircraft  and  hava  bacumo 
practical  to  apply  Tha  paramaiar  Idahlilicatlon  problam  bacomaa 
a much  mora  complicalad  laak  lor  laiga  and  tiandai  body  aucialt 
whoia  tha  alatbc  daloimaliont  at  high  dynamic  picaauic  can  no 
longai  ba  naglactad  Foi  halicnptari.  aimplilying  aatiimpliona 
aia  alto,  in  yanaral.  contidarably  moit  dillicult  diit  to  tba  tliong 
coupling  ul  the  rigid  body  dagiaat-oMinndom.  bacnuii  ol  tim 
dillarant  llambla  mntiona  introducad  by  lha  lolot  liladun.  and 
bacauia  ol  tha  thortnata  ol  tha  tait  panod  which  can  ba  nn  unlad 
dua  to  tha  inhaiani  iiiitcbility  ol  thatii  vuhiclat  Autliin 


N76-292BJ*  National  Aaroniutict  and  Spaca  Adminiuiiulion 
Amaa  Raataich  Caniar.  Moflalt  Fiald.  Cilll 
FIRBIBTENCI  AND  DECAV  OF  WAKI  VORTICITV 
Laonard  Robaiti  In  AGARD  Flight/Groiind  Taaliiig  Fac 
Corialatlon  Apr.  1978  10  p IFor  ivnilabilily  tan  N76  26266 

16-091 
CSCL  01A 

Soma  racant  rotaarch  ralaling  to  tha  natiira  ol  tha  lift  iiutucad 
vortaK  wakat  bahind  larga  aircralt  wat  ravitwad  itid  tho  tcalmii 
lawt  Ihil  permit  a companaon  ol  raiulta  Irom  grtrunri  lacilittaa 
with  thota  rioin  llight  tatl  wara  provrdad  Tha  tnaaimuni  rDtatuinal 
valocitiat  iti  tha  wako  ara  ahown  to  dapand  on  a ipan  loading 
ahapa  paramatai  and  on  a characlaiialin  langih  ol  partitmiicn 
bahind  tha  aircialt  Tha  allacti  ol  Raynoldt  niinibui  lua  alau 
ihown.  Author 

N76-2B264  Royal  Aircraft  bilablithmant.  Badlutd  lEnglandl 

FLIGHT  MEASUHBMENT6  OF  HELICOFTER  ROTOR 
AEROFOIL  CHARACTERISTICS  AND  SOME  COMPARI- 
SONS WITH  TWO-DIMENSIONAL  WIND  TUNNEL  RE- 
SULTS 

P Brolharhood  MAOARO  Fligbt/Ground  Tatting  Fac  Coiialalion 
Apr.  1076  16  p ralt  IFor  availability  laa  N76-2B266  16-09) 


Tha  pailormanca  ol  airloll  tacliont  datignid  tpacilically  for 
hallcoptar  rotor  bladti  wat  Invattigitad  Thata  allact  a battar 
compromita  ol  pirlormanca  characliriatict  in  tha  widaly  varying 
condibont  ol  incidenci  and  Mach  numbir  In  which  thiy  opiiate 
A tachniqua  of  taction  compiiiion  utlng  appiopriata  aidoil  lainngs 
or  'glovat*.  aach  on  oppoaing  bladaa  ol  n halicoplat  rotor,  hat 
baan  davelopad  In  thit  way  tha  hallcoptai  it  uaad  at  • tail 
vahlclt  with  tha  loloi  providing  tha  nacaitary  invironmant  lor 
tha  airloll  tatlt  Riaulta  oblalnad  in  Right  ara  comparnd  with 
thota  Irom  wind  tunnal  taiti  Tha  adviria  illicti  ol  liidiny-adge 
ruughnatt,  simulating  aroiion,  hava  alto  bean  invautigatud 

Author 


N76'202E6  Dauttcha  Foiichungi  und  VBiuucritanvtult  liini 
Luft-  und  Riumfahn,  Bruniwick  IWiit  Giimanyl 
BOMS  INFORMAL  COMMENTS  AROUT  THE  RESEARCH 
AIRCRAFT  IN  THE  DFVLR 

Hani'L.  Mayit  /n  AOARD  Fllght/Qiound  Titling  Fac  Corralation 
Apr  1976  3 p IFor  ivallablllty  tat  N7e'252e6  16-09) 

An  Inlormal  commtnt  about  tha  rtiaarch  aircraft  ol  tha  DFVLR 
and  toma  flight  taat  tyitami  waa  praaantad  Tha  objactiva  it  to 
priaant  an  ovtrvliw  about  tha  Right  rtiaaroh  aotlviliai  at  Ilia 
DFVLR  Tha  flight  raiaarch  aotlvltlai  ol  lha  DFVLR  ara  concantri- 
tad  tl  lha  ObatplaHanholan  and  Brtunichwalg  retaarch  cantari 
Obarplallanholan  conducit  lotivllitt  In  lha  fitid  of  alaatranloa 
and  phyalct  ol  lha  almotphtra  whila  Braiinichwaig  It  rrtinly 
cunotrned  with  Right  machinloi  and  guidanca  and  control. 
Praitntly,  1 2 aircraft  ara  tcilgnad  al  Obarplifltnhoftn  and  6 at 
Briuntchwaig  with  which  lha  diviiiont  lly  annually  about  2.000 
and  t.OOO  flight  hiiuia  laapaotivaly  Thata  laataich  iiicraR  can 
ba  claaalllad  Into  lha  lollowing  gioupt  Jal  Ciiibatia.  HFB  320. 
T-33.  2'piop  2 Do  2B  D-t,  I Quoan  An.  1 prop  B Do  27.  3 
P I4BD.  I C 207.  1 C 182.  3 powoieil  glldnii.  glidaii 
I Ka-B  E.  I Ciriui.  1 ASW  16  Authoi 

N7B-2B2BB*  National  Aatonaiilict  and  Bpaot  Ailininialiaiion 
Langity  Rataaich  Cantai.  Langley  Slalioii.  Va 
ROTOR  BVBTBMB  REBBARCK  AIRCRAFT  IRBRA) 

Grtgoiy  W Condon  and  Robait  Lalchwoiili  In  AGARD 
Fllght/Qiound  Tailing  Fac.  Corrilitlon  Apr  1976  20  p rnl 
(For  ayallablllty  taa  N76-2B266  16-091 
CSCL  OtC 

A dtaoilpllon  ol  lha  Rotur  Svtlamt  Haiaaicli  Airorilt  IRSHAI 
wat  prtaanlad.  with  particular  amphauit  on  lha  unigua  lyilarni 
that  provide  lha  polanllal  lot  good  flighl/grDuiid  tail  Itiillily 
corraltllpn  Thata  flight  laitaich  vahicliia  aia  datignud  ipui.illcally 
with  lha  capablllllti  ntoaiaary  lot  lha  allacliva  and  olliciant 
in-llighi  laal  and  yailllcatlpn  of  piomming  itaw  luloi  concaptu 
and  lupporiiny  lachnology  davaloiimnnta  Tha  latoaiuh  million 
tnd  imiqua  Itaiuiaa  nl  Hit  RSRA  will  provida  lha  capability  to 
maaiuia  tnd  tapticia  tha  Right  luaili  ol  lha  aiiltauia  and  lotot. 
Ihiraby  allnwinu  iliiaci  llighi/grouiid  tail  lacilily  coiialaboii  ol 
loloit  at  wall  at  coiialation  with  tnelylical  modala  Aiilhoi 

N7B-2B3B7'  NaUnnal  Aaionaulii-.ii  mill  Spaca  Ailminiiitialiun 
Flight  Rataaicli  Caiitar.  Fdwaids.  Calif 

A NEW  EXPERIMENTAL  FLIGHT  RESEARCH  TECHNIQUE: 
THE  REMOTELV  PILOTED  AIRPLANE 

Gaiiltnn  P Layton  In  AGARD  Fligtil/Giinind  TaHluig  Fan 
Coiralatioii  Apt  1976  7 p rain  (Foi  iiviiiliiliility  tiiii  N70-2fl26R 
16  OBI 
CSCL  OIC 

Thi  laaiilla  obtained  to  Itr  with  u lainutaly  iiilolait  tiiaaaich 
vahicla  IRPRVI  uiiiig  a 3/B  tcala  modal  ol  an  F IB  iiiplona.  lo 
datarinina  tin  iiioliilnuat  ul  tin  HPRV  ttuling  lacliiuque  in  high 
flak  llight  tatting.  Including  spin  Itttiny  ware  praaantad  Ttie 
prugiam  ohowad  tint  tha  HPRV  tachniqua.  incliiiliiig  lliu  uau  ul 
a digital  contiol  lyttam.  la  a piacticil  matlioil  loi  iiblaimiig  lliylil 
•tttarch  data  Tha  aoin.  itabllity.  and  cuntiiil  data  ubtainiid  with 
lha  3/8'icalu  nioilul  tltp  uhowad  Rial  piHdicliunu  baaed  on 
wind-tiininl  laalii  wuiu  gaiieially  maupnablu  Aiillipi 


N7E-2B2BE  Inntilut  da  Mucanitiue  dua  Flimliik  da  Lillu  IFiancol 

PLIGHT  BIMULATION  USING  FREE-FLIGHT  LABORATORY 
SCALE  MODELS  (SIMULATION  DE  VOL  PAR  MAQUETTEB 
DE  VOL  LIBRE  EN  LABORATOIRESI 

Jain  Gobell/  In  AGARD  I'lighi/GiiiiiiKl  Taating  Fiic  Cniiiiiatiiiii 
Apr  1976  16  p 'all  In  FRENCH.  ENGLISH  miiiima'V  IFor 

uvailability  uuu  N7C  26266  16-09) 

Two  oparatirig  procadiirua  riilatoil  to  Ihti  taburulury  tutting 
ul  Iroa-fitgbl  modelu  are  dafiniirl  Ihii  tlinici  tiimiliiiitv ' Iiihiiimi 
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whnrM  tNitK  havtt  10  piodict  itiMiCtIV  tho  iohuIU  of  Ihv  fliyhi 
tttfttr.  of  ihtt  lull  Huiiltt  uiiciuM.  arul  tMo  mdoui.t  uiiniUiiitv'  tuatino 
whare  iMta  tott  oaed  (ii8t  loi  uiiolyboi  ut  thu  iihunotnooo.  sucundly 
for  itH  mudttlhng  which  is  lufoi  iippiiud  to  thu  aiioiafl  itHMil 
DyDannc  Htall  and  hpiti  lOHultK  ititi  givun  ut>  UM^nniliia  of  'diriici 
aimilantv"  Uuo  ul  uuluoct  hiihiiaiity'  la  hhown  to  b«  ti 

biuudar  and  inuio  bciwntilicitlly  fuitilo  tiiMing  proomhiMf  biuiiMtlaH 
quutttd  aro  lolmivo  to  IMk  lon|)itudin.il  dyiiiiinu;  Imhavtot  ami 
vadical  atmutiphunc  guHl  nitipoobii  of  .uiciittiH  It  ii>  Hhown  hnw 
for  phonoiituiiA  inodiiiling  luMli  hliilioiiurv  ooiotivnaimc  chtiiuotm 
i6tiCH  Ulul  amodyndinii:  duuvinivii'i  daiii  of  Ihu  inudi'i  .uo  uxiiMOittil 
of  |)ui|)Otiolv  (InAigiuiil  llumn  diiin  Jiru  liuitt  uftitd  foi 

(:oni|uit(ili(>o  Pilotii^l  lOUtlKids  of  tiui  inodoirt  ant  umiin  Otliiii 
typuH  of  tuslit  luldlivo  to  li{n(1iii{|  oi  (umu  wiiui  liiriituig.  iliiiihinp 
iranbvoual  gustH  ami  uc.tivo  controU  aiu  uIko  nmotirmuti  Aiithoi 

N7t*2tt2St  Royjl  Niilliotiundu  Aiiciofi  f'uotuitvk  Pokkut 
Schiphol'Ooat 

eXFIRIINCI  IN  PRtDtCTINO  tUOtONIG  AIRCRAPT 
CHARACYiniSTICI  PROM  WIND  TUNNiL  ANAtVtIS 

J H D Blom  //>  AUARD  Highl/Groiiiid  Tahting  bau  CoiimIuIioo 
Apt  1976  16  p (For  Mvailabililv  N 76  7.5266  16  09i 

Somt  enamplati  of  axpatiancu  gainod  m (ho  tiuld  of  •otihomc: 
aituraft  tiha(auttitit>tii'.H  using  illuttrativo  maieoal  from  ntioraft 
davainpment  axpeiianca  in  fha  Nathailandb  wan  praaamtd  Tha 
acuuru(.v  iit  piadiciing  aourafl  oltaractaitaticn  from  wind  tu'uial 
Hoalybis  nut  ohiv  dapoiulti  un  tha  nuulitv  of  the  wind  lunnal 
laoilititiii  ukod.  hut  alau  to  a latga  aNtant  on  tho  eapaMartoa  of 
the  aitctdlt  dukignai  in  convariing  wind  lunnal  inlotmatiun  into 
Ihv  uppioptialo  uonctuaion  for  tha  full  loala  aircraft  Oiract 
uuinpriPibon  of  wind  lunnal  data  with  (light  taat  raaulu  la  uaaful 
in  thu  intareal  of  pruvidmy  furihar  iniight  into  ihv  rmarpiatation 
uiul  nuiuta  of  tha  curiauiions  lu  ba  appliad  to  wind  tuniiai  tan 
data  Author 


N7i‘2S290  Britibh  Aiiuraft  Corp . Waybridya  (bngtand) 
Commarcial  Airurah  Div 

COMMiNTt  ON  WIND  TUNNEL/PUQHT  COMFARfAONI 
AT  HIGH  ANOLII  ATTACK  lASED  ON  AAC  ONB* 
ELEVEN  AND  VC10  EXMRIINCB 

M W Saliabury  /riAQARD  Plight/Qfound  Taaliny  Fac  Cnrralatton 
Apr  1976  4 p (For  availability  ho#  N76>2&26e  16  09) 

T)iu  Might  ItHl  utui  wind  lunnal  maaauramanli  made  at  high 
inoidunce  on  tho  BAC  1 1 1 hava  btan  uiad  to  find  lha  affacla 
uf  Huynoldb  number  and  Mauh  nuinbai  on  tha  maximum  vakio 
of  the  lilt  confficiani  It  ix  vhuwn  that  tha  affact  of  Miuh  number 
cfiangei  in  tha  ranyo  0 18  to  0 27  ara  uf  tha  tiama  ordar  an 
the  offact  uf  tho  Raynuldh  numhai  change  hatwaan  wind  tuhnal 
and  flight  Tha  fiighl/tunnal  uuinpariaon  on  tha  VC  10  ix  uaad  iu 
xhow  lha  irnportaitca  (if  rapranantmy  tha  yoomatry  of  tha  alal 
and  wing  profiln  in  yraal  datail  in  order  to  achiuva  a latixfoclorv 
curriilntion  nxaniplex  are  also  givan  of  tha  tvpn  of  moddioaiion 
whu-.li  hiiM  tn  ho  madfi  to  wind  tunnel  data  in  ordar  to  auhieva 
nyiiinmont  tiiitwean  flight  and  ximulator  handfiny  characiariaticH 
111  tho  Htall.  and  nf  tho  uho  of  4 tiirnpie  and  plata  modal  to 
invaittigaUi  dm  nflect  on  drag  of  detail  configuration  ohangaa 

Aulhoi 


N76‘ 26291  DnII  Halicuptai  Co.  Fort  Worth.  Tax 

THE  ART  AND  EClINCB  OR  ROTARY  WIND  DATA 
CORRELATION 

Jan  M Oroen  In  AQARD  Fliyht/Ground  Taatiny  Fac  CorraUlioh 
Apr  19/6  11  |j  rafa  (For  Availability  aaa  N76  26266  16  09) 

An  ovarviaw  of  i)ia  curralation  of  haliooplar  rotor  parfoitoanco 
and  loadH  data  from  various  l■lls  and  analysat  was  prasantad 
Inloimotian  ii  includad  from  free  fllght  full-HCiln  lasts  m a 40  n 
BO  wind  tunnel  one  fifth  seals  tasta  in  a Transonic  Oynairm: 
Timnnl.  and  imall  acala  lasts  of  a rotor  in  air  Thaaa  last  data 
are  compared  with  asch  other,  whera  apprupriata.  and  with 
ualculatad  lunultfi  Typical  axamplas  illustrata  the  atata  of  tita 
art  fnr  correlation  and  indicata  anomaliai  ancuuntarad  it  la 
cnncltidad  that  a prooadura  uiing  thaoratiosl  anilyuai  to  aid  in 
mtarpretation  and  evaluation  of  test  rasulti  ix  aiianbal  to 
rfavaloping  a acionce  of  corralation  Author 

N79-26292*  National  Aarnnautici  and  Space  Adminratiatton. 
Amati  Raaaatch  Cantor.  Moffett  Fiald.  Calif 
COMPARItON  OF  MODEL  AND  FLIGHT  TEST  DATA  FOR 
AN  AUQMENTOR  WINO  9tOL  RI9EARCH  AIRCRAFT 


W L Cook  and  D C Whittlay  IDa  Havilland  Aircraft  Co.  Ltd. 
Downeviaw.  Ont  I In  AQARD  Ftight/Qround  Tasting  Fac 
Cotrolahon  Apr  1976  12  p rels  (For  availabllily  tea  N76  26266 
16  09) 

CSCL  01C 

Tfie  inaioi  ataaa  of  ounfidarica  darivad  from  wind  tunnel 
luktH  piiifurnted  un  lha  Augmuninr-Wing  lat-StOL  raaaaroh  aircraft 
worti  (iMlinoatiid  and  it  was  showrt  that,  for  tha  moat  pari,  tunnel 
reNuIlH  coinpaie  favorably  with  Might  exparienca  Since  the  model 
ddlais  in  srrnm  respects  from  thu  ectual  eirurafl.  precise  correlation 
belwonn  tunnel  and  Might  teMii  rokiilla  were  nut  expected,  in 
sonu)  aruuH  the  inodiil  tUKts  went  knuwn  tu  tie  non  rupresuniativu 
HO  tiiiit  0 dugiiHi  of  uncflitairUy  imiiuinnd  thosn  aruax  of  gieator 
iinimitiiinty  am  idiintifiiKj  and  again  discnhfiuti  in  the  liglit  uf 
HubSHguant  flight  testa  Author 

N76*2629S*  National  Aaronauties  and  Space  Admintstraiion 
Amaa  Raaaarch  Caittai.  Moffatl  Field.  Calif. 

CORRELATION  OF  LOW  9FEED  WIND  TUNNEL  AND 
flight  test  DATA  FOR  V/9T0L  AIRCRAFT 
Wuudrow  L Cook  and  David  H Hluksy  f/r  AQARD  Flight/Qround 
Teatiny  Fac  Coirulaiion  Apr  1976  10  p refs  (For  availability 
ita  N7e  25266  16  09) 

CSCL  QIC 

Tha  availability  of  wind  tunnel  teat  data  for  oorrelation 
purposes  of  tha  lama  V/8T0L  airoraft  tasted  in  flight  is  vary 
limited  This  is  due  in  a large  part  to  alia  limitations  of  wind 
tunnels  and  tha  number  of  wind  tur^nals  ivaiiabla  for  testing  of 
fuihacala  aircraft  Wind  tunnal  taste  are  dasorlbad  for  two 
rasaaroh  alrorafl  * tha  XV- 5B  fan  in  wing  alrurafl  and  tha  YOV-tO 
RCF  (rotating  cylinder  flap)  airoraft  ■ in  lha  NASA  Amaa  40*  by 
50‘foot  wind  tunnel  The  tests  warn  conducted  speoifically  to 
provide  for  corralation  between  wind  tunnal  and  in-flight 
Barodynamics  and  nolaa  teat  data.  Corralation  balwann  aarody 
namln  and  noise  data  ara  prasantad  and  laaling  techniques  that 
ara  related  to  lha  accuracy  of  tha  data,  or  that  might  affect  the 
correlations,  are  discussed  Tha  correlation  of  noise  rnaiiuramants 
made  with  a J-SS  angina  mounted  on  a F 106  aircraft  during 
low  altitude  tlyovars  with  lha  same  J 66  angina  mouniad  on  a 
modal  and  lasted  in  tha  Ames  40  by  60  tool  wind  tunnel  ara 
also  roportad  Author 


NT9*26294  Royal  AlrcrsR  Eilabllshmant.  Bedford  (England) 

A BRIIF  FLIGHT-TUNNEL  C0MFARI6ON  FOR  THE 
HUNTING  H 126  JET  FLAF  AIRCRAFT 
D N Foster  /n  AQARD  Fllght/Oiound  Tasting  Fac.  Correlation 
Apr  1976  7 p rafs  (For  ayillabllity  saa  N7e  26266  16-09) 
Flight  maasuramants  of  thu  vstiation  uf  lift  with  ingle  of 
inoidanca.  for  an  airoraft  with  an  miathBl  flow  )at  flap,  ware 
enmparad  wilh  results  daduoad  from  wind  tunnal  tests  of  tha 
aircrah  Itsall.  and  of  • ona-sevanth  scale  model  of  the  ancraft 
The  correlation  ii  shown  to  ba  unsatisfactory  for  large  flap 
daflactlon  end  high  valuat  of  tlia  let  rnomantuin  Tha  affects  of 
the  wind-tunnel  wall  corractions.  and  of  soroe  uncartaintias  m 
tha  position  error  correction,  ware  investigated  in  order  to  suggest 
areas  where  further  work  could  lead  to  iinprovnrnants  in  tha 
flight  tunnal  correlation  Author 


N79-26296  Avioni  Mlfctil  Dastaiilt  Brsuiiat  Aviatiun.  Saint 
Cloud  (FtinctI 

COMPARItON  OF  AERODYNAMIC  COEFFICIENTt 
ORTAtNID  FROM  THEORETICAL  CALCUUTIONt,  WIND 
TUNNEL  TESTS.  AND  FLIGHT  TESTS  DATA  REDUCTION 
FOR  THE  ALRHA  JET  AIRCRAFT  (COMFARAIBON  DEB 
COIFFICIENTB  AIRODVNAMIQUIS  IBSUS  OSS  CALCULI 
THEORIQUF.S,  ESSAIS  EN  SOUFFI.EHIE  ET  DEPOUILLB- 
MENTt  DTBSAIB  EN  VOL  EFFECTUES  EUR  L'ALFHA 
JET) 

Romi  Quiol  and  Hotat  Wiinnanliotg  In  AQARD  Fliaht/Qiaund 
Tatting  Fao  Corralation  Apr  1076  IB  p rata  In  FRENCH 
(For  avallabllrly  aaa  NTS. 26266  16-00) 

Tha  tachniquoa  uaad  to  obtain  tha  aarodytratoic  conllloianta 
lor  tha  Alpha  |at  alrcralt  by  thaoratical  calculationa.  raiullt  ftom 
wind  tunnal  taala.  and  raductlon  from  lllghi  teata  data,  ware 
daaorlbad  Compatlaon  of  Ihaaa  virloua  raaulla  waa  made  and 
thowad.  tn  ganaral.  a giiod  Dorrnitliiin  batwaun  th«m. 

Ttanal.  by  V J A 


N7S.2B2SS  Royal  Aircraft  Eatabliahrnant.  Badford  (Englattd). 

FLIGHT  MEASUREMENTS  OF  THE  LONGITUDINAL 
AERODYNAMIC  CHARACTERISTICS  OF  A VECTORED 
THRUST  AIRCRAFT  (HB-P1127)  THROUGHOUT  THE 
TRANSITION 
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C J.  Thotpt  ind  A.  A.  Woodllald  In  AGARD  Flighl/Giound 
Tatting  FdC  Cofiaittion  Apr  1976  71  p tala  (For  availabUily 
•at  N7e-2626e  16  091 

At  low  ipaadi.  lha  aaradynatrtic  lorca  and  momant  coatticiania 
on  I vactorad  thruat  |at  V/STOL  aircraft  are  primarily  funciiona 
of  tha  thraa  varlablaa  ■ incldanca  angla.  tbrual  dallactlon  angle 
and  tha  ratio  of  fraa  aiiaam  to  |at  momanium  pat  unit  araa 
laffactlva  valocity  ratiol  To  obtain  an  indication  of  tha  influanca 
of  aach  varlabla  and  obtain  data  raquiiing  a minimum  of  oorrolatlon 
for  comparlaon  with  modal  raaulla.  quaal-atatio  non-aqulllbrium 
flight  taat  tachniquaa  waia  davelopad  Tha  prtitciplea  underlying 
aerodynamic  lift,  drag  and  pitching  momant  maaauramenta  on 
|at  V/STOL  airctaft  ara  axaminad  Taat  and  analyaia  prucaduraa 
uaad  for  flight  taata  on  tha  P1 127  prototypa  at  tha  RAE  are 
daaoribad  Examplaa  of  laaultt  lioin  tha  flight  taata  ara  uaad  to 
llluttrtta  tha  varlout  taat  tachniquaa  Author 


N7t-2B2B7  Hawkar  Siddalay  Aviation  Ltd  , Kingaton  upon 
Thamaa  (England) 

COMMINTB  ON  tOIMI  WIND  TUNNIL  AND  FLIOHT 
IXFIRIINCI  OF  THI  FOIT  iUFPET  IIHAVIOUR  OF  THI 
HANRffll  AIFICRAFT 

S F Stapleton  and  B V Pagram  /n  AGARO  Flight/Qround 
Taating  Fac  Coiialation  Apr  1976  1 1 p (For  availability  aaa 
N7e'2B26e  1609) 

Tha  daaign  baakground  of  tha  Harrier  wing  la  btlafly 
lavlawtd  indicating  tha  philoaophy  of  daaign  for  contiollad  buffet 
panatratlori  to  achieve  high  iiaabla  lilt  Soma  wind  tunnel 
tachniquaa  for  avaluation  of  high  incldanca  behavior  ara  daaoribad 
and  problamt  of  intarpratalion  era  dltauated  Soma  latulta  of 
flight  trlala  concatned  with  ailabllihing  hluh  incidanoa/Uaoh 
number  llmlla  of  opaitlion  aia  diacuiaad  and  commanta  are 
made  on  lha  dlftlculllai  of  piadiclion  of  flight  behavior  from 
wind  lunnal  data  on  tha  baila  of  coiralatlona  on  tha  Harilai. 

Author 

N7i-2B2tt  All  Foica  Flight  Dynamica  Lub,  Wright  Patteraon 
AFB.  Ohio 

IFFICTt  OF  BtUFFITIND  AND  OTHER  TRANBONIC 
PHENOMENA 

William  E Lamar  fri  AGARD  Flighi/Qiound  Taating  Fac. 
Correlation  Apr.  1976  32  p lafa  (For  availability  tna  N76'262ed 
1609) 

Buffatlng  and  other  Irantonic  phanomana  aia  viewed  In  the 
context  of  highly  maneuvering  fighter  airciaft.  Tha  fighter  combat 
problem  la  lliat  dlicuiiad  from  tha  viewpoint  of  tha  pilot  with 
amphatit  on  tha  affacta  of  buffatlng  and  itablllty  and  control 
pioblamt  which  occur  during  highly  manaiivaiing  fliglit  Tha  currant 
atata  of  knowledge  and  available  data  lalating  to  lha  lolaianca 
and  parlormanca  of  tha  pilot  In  Ihit  flight  rogirna  la  than  reviewad 
to  turn  up  tha  ttaaiamant  of  buffeting  affaoti  on  piloting 
capabilitiaa.  Bailc  tranionic  flow  lapatatlon  phanomana.  ttructuial 
dynamica,  and  ralavant  aipaoti  of  flight  control  ara  viawad  from 
the  alandpomt  of  tha  lauhnolaglatt  to  piovida  iindaratandlng  of 
tha  haalc  alfacti  Vaiioua  aapacli  of  buffatlng  are  raviawtd  to 
aircraft  daiign  and  davalopmani.  and  maani  of  improving  aircraft 
daaign  to  reduce  buffeting  and  flight  conlrol  problnmi  Tha 
iituallon  regarding  corialatlon  ol  ground,  wind  tunnel  and  night 
taata  la  ravlawad  and  tha  need  ol  Improvementa  in  auch 
corralatlona  la  noted  Qapa  in  oapibilltiaa  and  naada  for  reaearch 
and  davalupment  ara  given  arnphaala  Author 


N7B-2B269  Saab-Scania.  Llnkoping  ISwariari)  Aaro-Spaca 
Div 

IWIDIRM  EXPERIENCE  ON  CORREIATIONB  OF  FLIQHT 
RIRULTR  WITH  OROUND  TUT  PREDICTIONS 
Svain  Taiga.  Qunnar  Straang,  and  Karl-Erik  Staaka  In  AGARD 
Flight/Qround  Taating  Fao  Coiralatiun  Apr  1976  10  p tal 

IFot  availability  aaa  N76'252ee  le  oBi 

Soma  ol  tha  wind  tunnel  data  and  flight  taat  data  obtained 
during  lha  davalopmani  work  on  the  SAAB  37  Viggan  airoralt 
ara  oompatad  Thma  dilfarant  ataaa  of  taating  wtia  aalactad 
111  apin  taata.  121  inlut  laata  and  131  maaauiamania  ol lerodynamlo 
darivativaa  Tha  main  xpinning  and  lacnvaiy  chaiictarlatica  ol 
tha  aircraft  ara  in  good  •giaarneiil  with  thoco  piadiclad  from 
wind  tunnal  laata.  ona  nxcaptlon  baing  lhal  tha  Invtrtad  apIn 
moda  haa  not  baan  found  In  flight  laata  Qtiiaially.  lha  agraainenl 
batwaan  uncorractad  Inlat  aoala  modal  laata  and  lull  acala  la 
lair,  but  with  a tandanoy  of  modal  flow  meeauramanti  to  be  a 
cunaarvailva  piadlction  of  lha  aiiorafi  parlurmanua  By  coiibd- 
ting  lha  modal  dale  lot  Raynolda  number  affacta  and  probe 
aiting  inlluanna.  an  almoat  parfact  coi  relation  waa  achieved  Tha 


aerodynamic  dciivativaa  moaxiifad  in  llight  teals  ere  in  good 
agiaamant  with  data  piedictati  lioin  wind  lunnal  taaii  and 
caloulatlona  Nr;  important  Reyniilila  numhur  allucla  have  baan 
found  Author 

N7B-2B300  Hawker  Siddalay  Aviation  Ltd  . Biough  lEnglandl 

PLIOHT/TUNNEL  COMPARISON  OF  THE  INBTALLED  DRAG 
OF  WIND  MOUNTED  STORES 

A J Qrundy  fri  AQARD  Fllght/Qiuund  Tauliiig  Fac  Corialatlon 
Apr  1976  16  p rata  (For  availaliility  aaa  N76  75266  16  09) 

Inalallad  draga  loi  a range  of  aiorua  mnuniad  on  lha  outboard 
wing  pylon  Imid  aeini  apani  uf  a Hiwkei  Siddalay  Biiccanaar  S. 
Mk  2 waia  meaaurad  in  lull  aoala  lliphi  and  on  a 1/1 2th  acalo 
wind  lunnal  full  moiiol  Thia  initial  cuinpuriaijn  cnviiia  htivoiiil 
typaa  of  ilotua  including  a aimpla  Itinli.  a rocket  pud  and  twin 
alda  by-iida  cairlaga  of  lion  bomba  up  to  0 66  Mach  numbai 
Tha  flight  raaulti  wara  obtained  uaing  quaal  ateady  flight  taut 
taohniquia:  axcaaa  thruat  waa  doiivad  from  tripla-axla  accaiuiomC' 
tar  maaauramania  and  thruat  from  an  altitude  laat  facility,  angina 
final  noiila  calibratinn  uaing  jut  pipe  piatauia  Thii  companion 
of  inaramintal  diuy  ihowa  lhal  agraamani  la  lallalactory  Clean 
atoraa  ihow  good  agreement  hut  dirly  atorea  giinerally  heve 
lowtr  dray  In  llight  Data  on  changaa  in  hit  and  pitching  momani 
are  lliu  praaantad  Aiithoi 


N7E-2B301  Btlliah  Alrcralt  Corp , Praiton  lEnylanill  Aarody. 
ttamloa  Dept 

COMMENTS  ON  MATHEMATICAL  MODELLING  OF 
BXTEHNAL  STORE  RELEASE  TRAJECTORIES  INCLUDING 
COMPARISON  WITH  FLIOHT  DATA 

Q A Cox  and  K.  Carr  In  AQARD  Flight/ Ground  Tokting  Fac 
Coiralafloii  Apt.  1976  19  p (For  availabilitv  sou  N76  25206 

16091 

Tha  ability  to  lapioduce  wind  tunnal  and  IlighI  alora 
lattiion  |ii|actoiiti  uaing  a maihimatical  mudillirig  laoltniqua  ii 
damonatralad  A corialatlon  le  ihown  bitwuiin  flight  |ra|icloriut 
and  piadlctloni  uaing  malhanialloal  modalx  incorporating  data 
from  ID  matching  nl  wind  tunnel  jattiaona  wilh  coiintitiqna  In 
lull  acala  conrilliona  121  wind  lUnnal  maaatiiamenlx  of  inatalleil 
itote  loidi  and  itota  Iraa-aii  aaiodynamic  loroea  and  rromantx 
Tha  polantlal  oltha  mathamitlcal  modalling  tachiildua  to  minlinue 
wind  lunnal  and  llight  itoru  jeltiaon  piugiama  is  ilainunstialed 

Authui 


N79-29302  Aiilialli,  Turin  (llily)  Wind-Tunnel  DspI 
COMMENTS  ON  WIND  TUNNEL/FUOHT  CORREUTIONl 
FOR  EXTERNAL  STOREB  JETTISON  TESTS  ON  THE  F 104 
S AND  0 91  V AIRCRAFT 

A.  Oiiione,  0.  Buccientinl,  and  2 Bathaitllni  In  AGARD 
Flight/Uiound  Taating  Feu  Corialatlon  Apt  1976  It  p nil 
IFoi  availabilitv  see  N7e-252ee  iB-OUl 

Comparisons  ara  shown  ol  wlnd  lunnel/llighl  |etliaon  leni 
results  lor  signilloant  stores,  on  ihe  elicruft  F 104  S end  Q 91 
V Relevant  tachniquaa  ol  Isttlaon  tests  aie  illiiKiralod  Moieovai 
u computer  program  is  nxemlnad.  for  the  Ihaorellcsl  aslimatiun 
ul  lha  lallisnnad  sloraa  lia|aclDiies.  in  suppoit  ol  wind  tunnal 
and/or  llight  tests  Author 

N76-2B303  Aarosoatiiila  Uiinai  de  Toulouse  IFtancal 

ANALVSIS  OF  THE  COMPARISON  BETWEEN  FLIGHT 
TESTS  RESULTS  AND  WIND  TUNNEL  TESTS  PREDICTIONI 
FOR  BURSONIC  AND  SUPERSONIC  TRANIFORT  AIN 
CRAFT  lANALVSE  CRITIQUE  DEI  COMFARAISONS  DEE 
RESULTATI  DE  VOL  AUX  PREVISIONS  DE  SOUFF-LERIE 
POUR  DES  AVIONS  DE  TRANSPORT  BUBIONIQUr.  ET 
SUPIRBONIOUII 

C Palagattl.  J.  C Pllon  andj  Biidaud  hi  AQARD  Flight/Giound 
Tasting  Fac  Coiteltllon  Apt  1976  23  p refs  In  FRbNCH 
(For  availability  see  N76'25266  13-091 

Tha  problema  of  comparing  lasulls  nbtainail  lioiii  wind  tunnels 
with  those  deilvad  liom  actual  flight  teats  were  diacuisad  It 
was  pointad  out  that  oonautions  tnuii  be  made  to  inlate  thiao 
laaulls  dliactly,  due  to  asroalaatic  allacia  and  the  alfact  ol 
Raynold's  number  dllfatenoat  For  instenco.  high  aerodynamic 
loada  may  altar  algniflcantlv  the  ganeial  aerudynanuc  shape  ol 
alrcralt  as  compared  lo  that  of  die  cotraaponding  scale  niodali. 
corractloni  moat  than  ba  mads  to  tha  cuclliclanta  meaauiid 
with  wind  tunnala.  making  pradlcliona  more  difficult  In  addition, 
caitain  problems  arlaa  m tha  measuramanl  ol  aerodynamic 
ooelflcianls  ovar  tha  tranionic  raglme  Using  lesulta  obtalnad 
with  tha  Airbus  and  Concorde  altcrah.  an  attampt  waa  made  to 
point  out  the  accuracy  thst  may  be  axpacteil  liom  aetudynainic 
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cuttfficiunt!!  (Jenved  from  wind  tuniiul  nKiUKiiniitiitnU-  unil  dm 
ptiomulam  thul  oltiict  diui  accuiucv  TuinsI  liv  YJ  A 

N70‘292B7||(  Advisory  (iioii|i  foi  Aniusinitrc-  Miiitiiriinh  rind 
DuvtllopinillU  PiliiH  tFaarii:i)) 

FLIGHT  SIMULATION/QUIDANCF  SYSTEMS  SIMULA 
TION 

Jiin  1976  9B0  p lelu  Piiisiiiitad  iit  the  Joint  Flipht  Mech. 
PHnel/Ciimtitiu:o  rind  Conttul  Priiiel  Syinp--  The  Heune,  20-23 
Out  1976 

lAOAPO  CP  1981  Copyiipht  Avail  NTIS  HC'i107B 

Pspeis  are  (-iriiiiiintnrl  tlniilirig  with  the  use  of  ttight  siniiiletlan 
tiintinirtuiis  Spnirifn’.  tO[)ir:s  diHciisserl  inuluile  (1)  approach  and 
hlirid  landing.  (21  aiicralt  dusign,  and  131  inililary  opaiatlona  and 
iniaaiona  aucli  ua  air  uoinbat,  weapon  dullvaty.  and  mliilon  training. 
The  ganetallun  ol  motion,  vliual.  and  leal  uiiea  and  lirtbulanoa 
inodals  are  alao  dmuuiaail  For  Individual  titine.  aaa  N76-2B388 
through  N7B-2g316 

N76-2S2BB  Btlliih  Aircraft  Corp  . Warton  (Bnglantl)  Military 
Aircraft  Div 

THi  QROWINQ  CONTRIBUTION  OF  FLIGHT  BIMULATION 
TO  AIRCRAFT  STABILITY,  CONTROL  AND  GUIDANCE 
PROBLEMS 

A Q Barnea  /ri  AUARO  Flight  Simulatlon/auldance  Syatama 
Simulation  Jiin  1976  13  p refs  (For  availahillty  eee  N76<2B287 
20  091 

The  changing  role  and  contribution  of  Ihu  raaaarch/ 
duvalopmont  almiilolor  la  dmcuaaad.  It  la  a field  ol  activity  whara 
tapid  piogreaa  la  being  made,  and  the  reaaoiia  for  auch  prograea 
urn  coiiaideied  In  particular  the  advaiicaa  which  duvelupmanta 
in  TV  (raaed  rilapluya  have  liiuught  are  noted  Eaamploa  ara 
(liven  of  the  increaaing  raiiga  ol  prublama  now  addreaaad  on 
slmulalora.  and  aoitia  ol  the  future  (randa  are  Indicated.  Author 

N76-29289  Measuiachirutt'Baelkow.Blahiii  G in.h  H . Munich 
IWeal  Qatmany).  Human  Enginaerlng  Oapl 

A METHOD  FOR  THE  GUIDANCE  AND  CONTROL  SYSTEM 
EVALUATION  FROM  THE  OPERATIONAL  POINT  OF  VIEW 

H Uonkachair  and  P Hahn  /n  ACIARD  Flight  Simulation/ 
Uuidanca  Sysiuma  Simulation  Jun  1970  7 p (For  avalloblllty 
see  N76-29297  20-09) 

A methnd  in  dnecilliiid  fur  liuhian  engineering  aaaeaament 
Ilf  avionic  tyslama.  Tho  method  la  liaaed  un  the  tiau  ol  human 
iinginiuiiing  ciiloiia  fur  which  eaamiilaa  ere  given.  The  way  thaia 
ciileriu  lead  to  syiitom  uvaluatioii  and  ayaiuin  apliitiKallon  la 
shown  by  axumplaa  Author 

N76-29290  Canlrn  d'Easaia  an  Vul.  lairtia  IFrancvl 

INVESTIOATION  OF  THE  LANDING  APPROACHES  POR  A 
8TOL  AIRCRAFT  USING  A FLIGHT  8IMUUTOR  (ETUDE 
AU  8IMULATEUR  DU  PILOTAGE  D UN  AVION  8TOL  EN 
APPROCHEl 

J P Prtlit  anil  J C Raynal  lONERA.  Moilane)  In  AGAHO 
FlighI  Simultiliirn/Ouidahim  Systems  Simulatron  Jiiii  1976 
IB  |)  In  FRENCH  ENGLISH  summery  (For  availablllly  see 
N7e-29287  20-091 

The  influnnee  of  insbrimtintiition  in  tho  uatabllHlunent  of 
luiuiitiidiniil  handling  quiildiaa  entnna  fur  uupioach  and  flare  waa 
invtisiigiitad  Velocity  vector  hainl-u|i  tlisplay.  Il-R  anti  VFR 
iiisiruniuiitalinii  weni  lasted  Vannua  lyiiiia  uf  STOL  aircraft  wore 
tlufined  by  modification  cl  the  nngina  ihruai  slatlc  and  dynamic 
cliaiacturieiics  and  by  nuKlifnrallon  of  Ihc  lift  cuclllcionta.  In  order 
'll  give  llieni  vtuiuus  flirjbt  path  margina  and  vartoirs  flight  path 
nitua  III  chiingL-  fhii  simulaliun  iiiaihuda  uaad  lu  dofine  aeveral 
STQl.  iiircrall.  Ihu  Iasi  progriim  ciintluclfirl.  and  the  resutta  obtained 
me  rjuscnticrl  Author 


N76.29291  Oaiilschu  Furschungs  iinil  Vrrrauchaunatult  luar 
Lutt-  iind  Rrurmfiilut.  Brunswick  (West  Oerinanvl  Inst  fuel 
Flugfiiahrung 

THE  USE  OF  A FLIGHT  SIMULATOR  IN  THE  IIYNTHEBI8 
AND  EVALUATION  OF  NEW  COMMAND  CONTROL 
CONCEPTS 

R Onkun.  V Adiim.  and  R Diarka  In  AOARD  Flight 
Simulalion/Guldencn  Systems  Simulation  Jun  1976  16  p 

infs  (Fui  availability  sen  N78  29287  20-091 

The  inlicduclion  of  digitel  ahicliir.  Illghi  control  ayaterns  aa 
wall  as  now  diuurutical  tachriKpins  in  optimal  crrntrol  upon  new 
ways  in  uverall  design  In  perticiilar.  the  dovelopmant  of  advanced 
communcl  control  systems  offurs  groat  promise  A (light  aiinuletcir 
IS  usrirl  es  a dosign  eld  and  as  a means  lor  exploratory  and 


comparative  invusligalioim  for  the  aludy  ot  flight  path  command 
systtuns  Snmii  tiiHirlts  stuiw  tho  irncking  petlortnanco  achiaved 
with  an  optimirnd  luintrol  law  and  sultalily  modilied  pilot 
interfauHS  Author 


N7S'2S2B2  Naval  Ait  Oevalopmant  Center.  Warminator.  Pa 
Alt  Vehicle  Technology  OepI 

APPLICATION  OF  FLIGHT  SIMULATION  TO  DEVELOP, 
TEST,  AND  EVALUATE  THE  F-UA  AUTOMATIC  CARRIER 
LANDING  SYSTEM 

Robert  L Fortenbaugh  anti  James  M.  Rebel  (NATO  In  AGARD 
Flight  Simulatlun/Guldancn  Syelema  Simulation  Jun  1976 
13  p refs  (For  Bvoilabllity  see  N76-2B287  20  091 

In  the  development  ol  a l-UA  autumatio  cuirier  landing 
ayatem.  a mnylng-baae  almulatoi  wia  ullliiad  to  replace  portions 
ol  both  computerlied  ayntheaia  and  Illghi  lest  phaaai  The 
simulator  proved  lo  be  i coat  allectlve  leet  end  uveluellon  tool 
in  that  It  waa  able  to  dupllcaie  end  predict  Illghi  teal  rntulla,  lo 
lecalvn  pilot  acceptance  ei  a valid  repraaenlatiun  of  the  reel 
airplane,  and  to  provida  algnlllcent  Inctiaaei  and  llaxlblllly  in 
tha  number  ol  perometer  comblnatlona  that  rjould  be  examined 
by  a pilot  Author 


N7B-2B293  Soclale  Natlonele  Induelrlelle  Aeroapetlile.  Touluuae 
IFtanoe)  Dept  dea  Etudei  de  Queittei  da  Vol  at  de  Pllotege 
BIMULATION  TECHNIQUES  AND  METHODB  USED  FOR 
THE  STUDY  AND  ADJUSTMENT  OF  THE  AUTOMATIC 
LANDING  SYSTEM  ON  THE  CONCORDE  SUPERSONIC 
TRANSPORT  AIRCRAFT  [MOYENS  ET  METHODEI  DE 
SIMULATION  UTILISES  POUR  L'ETUDE  ET  LA  MIBE  AU 
POINT  DE  L'ATTERRIBSAGE  AUTOMATIQUE  OE  L'AVION 
DE  TRANSPORT  BUPBRSONIQUE  CONCORDE] 

Raymond  Deque  and  Jeen-Lpuli  Bonali  In  AOARD  FllghI 
BImulatlon/Oiildanca  Syalemt  Simulilloh  Jun.  1976  lip  In 
FRENCH  (For  evallebllllv  aee  N76-29287  20-091 

Altar  a btlel  praaantallun  ol  Illghi  almulalion  lachnlqitua. 
tha  utllliatlon  ol  Ihu  automallo  landing  ayitem  ol  tha  Ooncetde. 
breakdown  coniaquencaa,  and  parlotmanct  analyeli  are  atudied. 
A crlllcel  Iasi  ol  turbulance  modals  la  pratenlerl  In  the  elliiillve 
anelyila  ul  turbulancea  sneountarad  In  Illghi  teiti. 

Traiial  by  9 B 


N7S'2.9294  Boeing  Aerospace  Co.,  Seattle.  Weth. 

USE  OF  THE  FLIGHT  EIMULATOR  IN  YC-14  DESIGN 

Robed  E.  SplUer  In  AGARD  FllghI  Slmulitlon/Quldence  Syatertia 
Slmuletlon  Jun  1976  14  p tell  IFpr  avalleblllly  aeu  N7B  -29287 
20-091 

The  twin-enginu  USAF/Boelng  YC'I4  STOL  pratotypa  la 
■ppruBchIng  the  llnal  ategea  ol  libilcallon  end  eaaambly  With 
upper-iurlaoe -blowing  powered  lilt,  end  Iriplex  digital  Illghi  conttul 
lyalem,  the  YC- 14  repreaenla  ■ new  genarallori  ol  trenspott 
alrcrnlt  The  piloted  (light  slmulelpt  has  served  es  an  Integral 
tool  in  the  design  proceas  Tha  flight  iiinulallon  work  that 
luppurlad  and  guided  YC-14  davelupment  la  daicrlbad  Organlia- 
lion  and  lealiiraa  ol  the  digital  math  medal  lie  dlscuiaed  The 
almulalion  includes  puwereiMlIt  elltots.  engine  blood  lot  leading 
edge  B LO.  maohanicul  rind  eleclriciil  Might  control  ayalame. 
aeuel  delivery  modes,  and  a ntwiy  develuiiad  wind  and  lurbuleiice 
modal.  Tha  thria  mam  contributions  ol  tha  simulator  are  novated, 
critada  developmant.  control  syatern  definltlrm.  and  validation  of 
Hying  qualltias  Crltarii  lor  ongina-oul  STOL  approach  are 
dltcuBied  Control  laws  ware  dovaloped  lor  convantlcnal  pi'cilng 
leohniqusa  lor  STOL  apeud  and  (light  path  cuntiol  Satialaciory 
(lying  quallllta  wire  validated  by  Boeing.  USAF.  end  NASA  pilots 
lor  a wide  range  ol  flight  conditlona  It  it  concluded  that  the 
night  ilmulator  li  an  Invaluebli  tool  In  the  design  ol  advanoad 
lechnolngy  alroralt  auch  at  tha  YC-tA  Author 


N7S-292B8'  Kentee  Univ  . Lawrenca. 

BIMULATION  AND  SIMULATOR  DEVELOPMENT  OF  A 
SEPARATE  SURFACE  ATTITUDE  COMMAND  CONTROL 
BYETEM  FOR  LIGHT  AIRCRAFT 

Jin  Roakam  In  AOARD  FllghI  SImulatlon/QuIdinca  Syatami 
Simulation  Jun.  1976  IS  p rets  Sponiorad  by  NASA  IFnr 
availablllly  tie  N76'292B7  20-091 
CSCL  I4B 

A datilled  daicriptlon  la  priientad  ol  Ilia  iimulation  phlloao- 
phy  and  proceas  used  In  the  development  of  e Separata  Surface 
Attitude  Command  control  ayitem  (SSAC)  lot  a Beach  Model 
99  Airliner.  Tha  Intint  ol  thli  systam  Is  to  provida  coniplate 
thioa  axes  xtubililv  aiigniuntatlun  at  low  cost  and  withuul  lha 
need  (nr  ayirlam  rtrdundancy  Thu  ayutom,  (tllhough  almiid  at 
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tho  yuiuitul  uviutioii  timrktii.  iilsu  fiUB  iiniil'giilioiu  Kt  certain  iriilitarv 
uirplannii  an  well  uti  tri  iniiiiiituiu  Hijliniaiinufi  Auttrur 

N76'292BB  MrciniuHcliniilt  Biiiilkow  Bluhni  Cj  m D H.,  Munich 
(Woat  Quinmnv) 

BENEFITS  OF  FLIGHT  SIMULATION  WORK  FOR  THE 
definition,  layout,  and  verification  with  HARD- 
WARE IN  THE  LOOP.  OF  THE  MRCA  FLIGHT  CONTROL 
SYSTEM 

W Qiirkliunlt  t Xiihiiiii  mill  W Duuir  In  AUARD  Flight 
SiKuiliilicn/Uiiiiliiiic"  Svilmi'ti  Simcliition  Jun  1976  20  p 
IFui  iiviiilubility  Niiii  N76  20287  20-09) 

BiikuiI  cm  Ihu  tinsel  iptiuM  of  thu  F’nimnv  Fllglit  Control  Bystnin 
til  tliu  MRCA  thii  [liilin  syslilin  liiyuiit  ptiiuniutnis  iirri  intplnlrintl. 
Thti  nia:n  linnulits  of  soflwiirn  sysluirt  siriuiltition  nod  liyoiit  tirn 
tiuinluti  util  iiiiil  thrill  tosi  insults  run  illustrutiitl  Thii  suhnnriuHiit 
hmtlwtiru  systuni  lolnyiutiiiii  wuik  on  ti  Flight  Control  Trrst  Riy 
yyltli  opart  loop  tests  and  clusuti  loot)  lasts  combittad  with  tha 
uoitiputat  aitctalt  slitiulatlon  ata  durnonsttatail  Author 

N7S-292B7  Air  Force  Flight  Tost  Canter.  Erlyvards  AFB.  Calll 
SIMULATION  IN  SUPPORT  OP  FLIGHT  TEST 
Richard  R.  Hanson.  Chrlitophar  J.  Nayy.  and  Paul  W Klratan 
PrAGAND  Flight  Slmulation/Ouldanca  Syilami  Simulation  Jun 
1978  28  p IFor  ayallabillly  saa  N78-292e7  20-09) 

Tha  Qanetal  Purpose  Lnyinaariny  Simulator  IQPES)  operated 
by  Ihu  Alt  Force  Teat  Canter  to  tupporl  conventional  aliotilt 
and  aaroapaoa  vehicle  taallny  and  davalopmatital  enylnaarlny  la 
datcrlbsd.  The  QPES  Is  n small  simulator  wlthuut  motion  or 
visual  systaniB  lor  lomallc  cualny.  Two  concuriant  raal-llma 
man-ln-tha  loop  ilmulallona  ore  ptoviiled  by  thia  ayttam  which 
Includes  hybrid  and  analog  cornpulars  This  aytlam  ii  uaad  In 
aircraft  doilgti  modlllcallon.  pilot  iamillatitutlon,  handling  qualltiaa 
invaitlgatlons.  and  aucldant  Itivasllgatlotts  among  pthai  englnaar- 
mg  Bludlaa.  A aimpla  but  uccuiaia  atmulalor  luoh  as  the  OPES 
lias  many  advantages  in  an  airctall  tailing  invironmant  over 
mote  complas  ayatama  wllh  itiollon  and  visual  uuaa  Author 


N76-2B2BS  Naval  Alt  OdValdpniant  Canloi.  Woimlnstar.  Pa 
All  Vehicle  Taclinolugy  Dupt 

A JOINT  PILOT/LANDING  OFFICER  SIMULATION  PER- 
FORMED TO  OETERMINE  AIRCRAFT  WAVE-OFF  PERFOR- 
MANCE REQUIREMENTS 

Ronald  L.  Nava  In  AGAHD  Fllylil  Slinulatiun/Qulilanca  Syatama 
Simulallon  Jun.  1978  10  p lels  (Fot  iivallabllllv  saa  N7a-292B7 
■0-091 

A combined  pllol/liuullng  signal  oKlcar  simulation  woi 
lioilormad  al  the  Naval  Alt  Davelopnient  Cental  In  Older  to 
davsiop  requirements  lo'  the  wavi-oll  perlormaiica  of  Naval 
alicralt  Tha  almulator  was  also  used  to  investigate  tha  dyntmlo 
iritaiautlon  between  the  pilot  and  landing  signal  offloar.  Thrust/ 
weight  ratio  and  wing  loading  ware  Idantlllad  ai  being  the  moat 
Important  aircraft  pararnolais  Inlluinclng  wave-nil  paiformtnot. 
A wava-olf  performance  reqirirarnant  was  davatopad  which 
spaulflad  rnlntrnum  values  of  aircraft  rtorrnul  jccolaratlon  aa  a 
function  ol  trim  airspuad  and  time  altar  Initiation  of  the  wave-oil 
inanauvar  A minimum  Ihrusl/weirihf  ratio  of  .4  and  a nraalmum 
tiowar  spprnacfr  winy  loading  of  90  Ib/sq  ft  ware  racommandad 
baled  on  pilot  opinion  gathniud  In  the  simulation.  In  a separata 
LSO  asparlmant  It  waa  dalarmtnud  that  the  landing  signal  ofllcsr 
could  dataot  alrciaff  altitude  uriort  during  approach  as  smell  aa 
B feel  al  1/4  mile  range  Author 

N78-292B8  Naval  Air  Taat  Carrier.  Paluianl  River.  Md. 

ON  IMPROVING  THE  FLIGHT  FIDELITY  OF  OPERATIONAL 
PLIQHT/WEAPON  SYSTEM  TRAINERS 
Marla  D.  Hawaii  and  H.  Thomas  Galloway  In  AQARD  Flight 
Simulation/ Guidance  Syatemi  Simulallon  Jun.  1978  13  p 

refa  (For  avallabllltv  aaa  N76. 28287  20-091 

A team  approanh  ulllliing  the  complamantarv  tilenta  and 
aspartiia  ol  Naval  test  pilots,  flight  last  anginaait,  computer 
spaolallata,  and  simulator  spaclallsti  from  varloua  Naval  Held 
acllvllles  IS  deiicilbed  The  approach  la  allecllve  in  Impioving 
tha  lllghi  fidelity  ol  uslstlng  Opaiatiunal  Flight  Tralnera  and  Weapon 
Syatam  Trainers  and  in  guiding  cuntractoiB  In  pioviding  tha  bast 
lldolity  possiblo  In  niiw  flight  simulstiiii.  Results  ubtainad  In 
snvaral  ptugriims  mo  presaiitad  Author 


N7S-2B300  Ln  Mainrial  Tolephunlqua,  Tiiippes  (Franca) 
RADAR  LANDMASS  SIMULATOR 

Mlohal  Dachtiy  /n  AQARD  Flight  Simulation/ Oulilance  Bystims 
Simulation  Jun.  1978  8 p IFoi  avallabilily  sae  N7e-292a7 

20-091 


The  radar  landmass  smrulator  is  usad  at  all  levels  in  tha 
iramiiig  of  pilots  and  radst  navigators  basic  training,  conversion 
training,  continuation  and  impiovar  training,  and  navigation 
iixoicisos  at  fiigh  and  low  altitudoa  The  siniulatoi  has  an 
oporational  use  from  its  ability  to  piovicte  isdar  prudicllon  maps. 
Thu  principla  and  urgsnl/ation  of  this  type  ol  nlmulatoi.  its 
qiialitlas  of  (laxibility  and  accuracy,  and  its  upplicaiions  lira 
direcrihad.  Atilhni 


N76-29301  Ecuta  Nalionalu  Supenauio  do  I'Aaronautuiiiu  at 
da  I'Espaca.  Toulnuae  IFrancal 

SIMULATION  OF  A VISUAL  AID  SYSTEM  USED  FOR  THE 
PILOTING  OF  HELICOPTERS  IN  FORMATION  FLYING 

J H Llaritun.  A J Fosaard.  M Clique  ICantra  d'Euidaa  tit  da 
Racharchet.  Toulouiol.  and  N.  Imbart  ICantia  d Etudes  cl  da 
Rachaichai.  Toulouse)  In  AGARD  Flight  Simulatlon/Ouidinca 
Systeinu  Simulation  Jun  1978  14  p lafs  In  FRENCH  (For 

availability  saa  N7e-29287  20-091 

Rail  time  almulellpn  ol  a lyaiam  used  to  aid  tha  piloting  ol 
a hallcopltr,  peimitling  II  to  lly  In  (oimation  in  hiiardous  wselliar 
conditiona  Isprusanted  Tha  laadar  arrangii  tha  navigation  paths, 
the  craw  plots  tha  distance  and  laval  ol  tha  pracadlny  haliccptai 
with  the  aid  ol  a radar  dstaction  syslam.  Tha  almulatlon  iniroduuea 
the  toquirameni  ol  a human  pilot  who.  with  tha  help  ol  a 
miciomanlpulator,  providai  ordara  ol  uycllo  paths,  longitudinal 
and  laiaral,  detaimining  tha  avolutioni  ol  a hallcopiar  ciiw 
stationed  at  a digital  computai  Tranil  by  B B 

N76-29302  Foischungsinslltut  fuar  Anthropolnchnlk  Meckan- 
liBlm  (Wait  Qaiminy) 

THE  INFLUENCE  OF  VISUAL  EKPERIENCE  AND  DEGREE 
OF  ETVLIZATION  ON  HEIGHT  AND  DISTANCE  JUDGE- 
MENT IN  AIRCRAFT  APPROACH  SCENES 

Qart  Doarfil  In  AGARD  Flight  SImulillon/Quidanct  Sysiims 
Simulallon  Jun  1970  9 p lola  (For  avallabllltv  sea  N76'29287 
20-091 

Tha  laohnioal  davalopmtni  ol  the  visual  syiiam  ol  a IlighI 
slmulatni  It  conildarad  Tha  bailc  pfoblam  It  to  dilarmlna  to 
whal  axiani  Ihe  txtainal  scant  might  ba  iiinpllliud  and  atylired, 
wblla  still  piasanting  tnough  ol  ihi  iiquitid  inlorinallon  to  tha 
bllot  lor  the  lending  approach.  Expirlmantal  'aiults  which  halp 
to  eslabllih  the  human  aiiglnaiilny  visual  raqulramenta  loi  the 
vlaual  simulator  baliig  davelopari  are  given.  Author 


N7E-2S303  Royal  Aircrall  Eatabllthmanl.  Bidlord  lEngland) 

DIGITALLY  OINIRATED  OUTSIDE  WORLD  DISPLAY  OF 
LIGHTING  PATTERN  UIID  IN  CONJUNCTION  WITH  AN 
AIRCRAFT  SIMUUTOR 

J C.  Panwill  In  AQARD  Flight  Simulsllun/Guldlhca  Svsiamc 
Simulation  Jun  1978  12  p rail  IFot  availability  see  N7B-29207 
20-09) 

The  main  liaturai  are  desuril  ntl  ol  a digitally  generated 
outside  world  display  along  with  its  usas  ai  part  ol  a (light 
almulahon  laclllty  to  support  restsreh  prugrime  conctrnad  with 
all  wsathtr  oparatlons.  The  ploture  praisntad  to  tha  pilot  it  a 
view  pi  alrllakl  apptoioh  and  runway  lights  at  tasn  at  night 
Thn  vluw  II  opilimatad  to  Inlinrty  by  Ills  use  ol  a iimpla.  low 
cost,  conniva  minor  and  can  ba  laan  by  all  craw  mtmberi  on 
Ihe  lixad  base  cockpit  The  basis  of  tha  svitam  ii  a digital 
nurnputui  usad  to  ganarata  thn  paripaotivs  plclure  and  a spaiilellv 
davalopad  lelaviilon  camara  ualng  a trams  laquantlal  technique 
which,  togsihsr  with  a rnodlllad  monochrome  prolector.  prasanlt 
a color  display  id  the  pilot.  Tha  lyatern  providai  i vary  cost 
aUeotIva  simulallon  ol  low  visibility  oonditions  Author 

N76-2S304  National  Aaruspaoa  Lab.  Amatardam  INitharlandt). 

DESIGN  AND  PENFORMANCE  OF  THE  fOUR-DEGREE-OF- 
I RIsnOM  MOTION  SYSTEM  OF  THE  NLR  RESEARCH 
FLIGHT  SIMULATOR 

W R Koaverrnana  and  C.  J.  Janten  In  AQARD  Flight 
SImuletiun/Quitlanca  Syatanis  Simulation  Jun  1970  11  p 

IFor  avallabilily  suu  N7e-  292B7  20-091 

The  motion  system  ol  Ihu  NRL  lainarch  flight  simulator 
with  Iresdom  of  motion  In  hsavu.  lull,  pilch  and  yaw  is  dusiiilbail 
Tp  give  good  motion  cues,  smooth  oparution  without  eny  jerks 
Is  required.  To  this  and  spaoillo  hydraulic  jacks  wait  davelopad 
in  which  Btlck-sllp  plieiiumanu  are  alimlnatsd  bv  introducing 
iiyilrostatlc  besting  batweun  the  moving  piston  unit  lod  and  tha 
fixed  oyllndar.  tssullliiq  In  an  accalarollcn  thiashplri  lavol  below 
0.01  g A mathematical  model  was  iiiaparad  to  simulata  and 
lihjdy  tha  bahavior  of  the  hvdraiillc  jacks.  Rasults  sro  given  ol 
maBBurumants  on  single  jacks  and  the  complaie  aystem, 
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comprising  occelemtion  nous  and  thraahuld  iaval,  dynamic 
luaponsa  and  parfurmonco  diagiains  Bacauaa  of  iKa  roquirad 
Oil  presHura  for  thu  hydtontatic  bearing,  spucml  pronedurea  have 
>0  be  followod  to  start  and  step  the  upeietiun  ol  the  ay^tem  A 
doicriptlon  in  yivnii  ul  the  principleH  of  the  safety  ayitem 
applied  Author 


N76*2930B  Cruntiuld  Inst  of  tuchnoiopY  (Englaruti  Dopt  of 
Eiectruniu  and  Control  Cnginuynnp 

FEEL  FORCE  SYSTEM  WITH  AN  INERTIA  REDUCTION 
CAPABILITY 

J M LipHCombo  und  DIG  Lowis  in  AGARD  FtighI 
SinujItiliun/UuiUiincu  Systninti  Simtilution  Jiin  1976  13  p 

iiila  (Fur  availability  huu  N70  29287  20-03) 

Thu  daiign.  construGhon.  and  test  of  a aingla  and  twin  atick 
fuel  force  ayitem  la  deaunbed  The  ayatema  have  the  usual  variable 
feel  chereuterittici  of  atiffneaa.  damping,  hacklaih,  Coulomb 
friction  and  breakout  force,  and  alio  a vurlabla  inertia,  ao  that 
the  effective  inertia  can  be  mureaiad  to  more  than  the  atiok 
inertia,  or  reduced  to  a small  proportion  of  the  stick  inertia 
Parameter  plane  deaign  loohniquea  are  applied  to  a high  order 
mathematical  modal  of  Iho  system,  and  a digital  computer  and 
visual  diaplay  unit  are  used  in  interactive  mode,  to  evaluate  end 
plot  the  locub  of  thu  patameiatu  of  the  syatem  for  any  desired 
pole  and  leru  locations  on  the  s-plinn  The  performanoe  of  the 
model  IS  than  oumparnd  to  the  porfurinoncu  of  the  eysteni  under 
last.  Author 


N7S*2S306  Royal  Aircraft  Establishment.  Bedford  (England) 
Flight  Systems  Dept 

OtVELORMINTS  IN  THE  SIMULATION  OF  ATMOSPHERIC 
TURBULENCE 

B N.  Tomilnion  In  AGARD  Flight  Simuletion/Quidance  Systama 
Simulsiion  Jun.  197S  14  p refs  (For  availahility  see  N76  29267 
20-09) 

In  ground-bused  siituilalion  of  aircraft  flight,  incluuion  of 
ntmospheriti  turbulunuo  is  essential  to  tha  lucuissful  avnluation 
of  hanrlling  and  ride  qualities,  and  to  thu  arodtiun  of  a realistic 
subjective  environment  and  repiostmtative  pilot  wurkloid  A new 
model  of  atniospheric  turbulence  uspabie  of  goneraitng  time- 
historiss  whiuh  leproduue  (he  uisential  discrote-yust  and 
nun-Qoussien  features  of  turbulenua  is  daHcnbad  A prinoipal 
dim  ct  the  modal  is  to  reproduce  the  quality  of  intarmlttency' 
identified  n real  atniosphario  turbuianue  from  the  noibOauisiHn 
distribuiioni  of  vslouity  Oiffoienoei  Qualitatively,  inteimittoncv 
appears  m a turbulenoe  record  as  rslitivuly  isolated  In'ye  changen 
in  gust  velocity  embedded  in  u background  of  low  aativity 
Cornperiton  with  flight  meesuremanU  of  sttnoapheric  lurbulenca 
shows  that  power  spoutrs,  interinittuncy.  and  dlsocetn  guat  uonteni 
are  accurately  reproduced  by  the  model  A parameter  in  the 
model  enables  Iniurmittoncy  to  be  controlled  uxplicUiy  and 
matched  to  a venuty  of  weather  cuiuluions  end  teirain  Experl* 
rnanis  in  a simulator  have  shown  acceptance  by  pitots,  but  credible 
simulation  of  turbulence  and  its  effauta  requires  e high  quality 
motion  system  The  inudel  exists  as  e FORTRAN  computer 
program  and  as  an  analogue  tiardwiro  device  Although 
orginslly  concerned  with  piiot  in  thu-loop'  simulation,  inu  model 
of  turbulence  described  has  relevance  and  application  in  other 
ureas,  such  as  uertificalion  trials  ol  uutninntic  landing  equip- 
ment Author 

N76*29'J07  Technischd  Hoyeachuol.  Oelft  (Nadierlaiula) 

9IMULATI0N  OF  PATCHY  ATMOSPHERIC  TURBULENCE. 
BASED  ON  MEASUHEMENT6  OF  ACTUAL  TURBULENCE 

Q A.  J VanDeMoesdljk  In  AOARO  Flight  Slrnuletlon/Ouldence 
Systems  Simulation  Jun  1076  14  p refs  (For  avalteblllty  eee 
N7e*262e7  20-09) 

pilot  dissatisfaction  with  the  ohereoterietios  of  Gautslen 
iimulstod  turbulence  in  flight  simulation  stimulated  a leeeerch 
program  to  determine  the  relevant  non-Qouislan  aspects  of  tetusi 
•tmoipheric  turbulence  needed  In  o raallatio  turbulenoe  simulation. 
A inodol  describing  the  so-called  patchy  ohereoterlstlns  of 
stmuipheric  turbulence  as  sensed  by  Iho  pilot  la  developed  in 
which  the  degree  of  patchiness  la  defined  in  inethematloel  terms 
Results  of  actual  measuremanta  of  patchy  cheracterletlos  analyxed 
in  a method  indicatoci  by  the  model  are  compared  to  the  model 
charactaristius.  Finally  a digital  simulation  of  reel -time  petohy 
turbulence  velocities  Is  presented.  Author 


N76>2B308*  National  Aeronautics  and  Space  Administration. 
Ungley  Rasoaroh  Cuntur,  Langley  Station,  Va 

INTERACTIVE  COMPUTERIZED  AIR  COMBAT  OPPONENT 


Walter  W Hankins.  Ill  in  AQARO  Flight  Slmulatlon/Quldinca 
Systams  Simulation  Jun  1B76  9 p (For  ivailsblUtv  tee 

N76-29267  20  09) 

CSCL  01C 

A computer  program  developed  to  fly  irtteractive  one-on-one 
simulated  air  combat  inaneuvart  against  human  pilota  is  described. 
The  program  which  is  allied  Adaptive  Maneuvering  Logic  (AML), 
Is  being  used  in  the  National  Aeronautins  and  Space  Adminiitretlon 
(NASA!  Langley  Ruiearch  Center's  Differential  Maneuvering 
Simulator.  Ttie  basic  control  logic  evaluates  the  ralative  states 
of  tha  two  aircraft  and  rsauts  by  choosing  tha  best  of  levorel 
elemeiual  inaneuvoru.  Pilot  nommente  and  results  obtained  when 
the  computer  wan  flown  against  combat-quellfled  fighter  pilots 
indicata  that  tha  program  performs  realistic  maneuvers  end  offers 
a very  competitive  standard  pilot  Author 

N7S*29309  McOonnell-Dougles  Astronautics  Co..  Huntington 
Beach.  Calif. 

ANALYSIS  OF  AIR  TO  AIR  MISSILE  REQUIREMENTS  AND 
WEAPONS  SYSTEMS  EFFECTIVENESS  IN  AN  AIR.COMBAT 
MANEUVERING  ENVIRONMENT 

D L Giosaking.  J H Simpson,  and  J.  W.  Oastreloh  (NWC)  in 
AGARD  Flight  Rlmuletlon/Quldance  Systems  Simulation  Jun. 
1976  g p (Fur  avaiiabillty  lae  N7e-292e7  20-00) 

A simulation  devainpod  to  aid  in  air-to-air  mliilla  lystem 
reqoiruments  unalyali.  mlualla  aubiyitam  dailgn,  and  waapon 
syiiam  offactivenaaa  la  described  The  air  combat  analyals  (ACA) 
iimulAtlon  WAS  davuloped  in  support  of  advanced  Navy  alr-to-alr 
miasile  programi  to  offer  improved  design  tiahniquee  for  uie 
with  higlilv  effective  misailes.  Tha  ACA  aimulatlon  brings  added 
realium  into  the  design  process  by  Introducing  Ihe  com  bet 
environment  as  en  mdipendanl  input  Into  tha  aimulatlon.  The 
combat  anvironmeni  Is  Introduced  by  using  mock  combat 
aircraft  treieotoriaa  ihasala]  or  manned  cockpit  simulation 
traiBctorlti  ai  initial  uonditiona  for  missile  firings  To  illustrate 
the  capability  of  the  ACA  aimulatlon.  aample  analysas  ari 
discuasud  whiuh  demonstraie  requirementa  analyals.  iubsyaiem 
design,  iitid  weapon  system  offaclivenasi.  Tha  praprooeiiing  of 
the  oircruli  hasslu  date  and  the  initlalltatlon  of  the  missile 
simulation,  the  detail  Involved  In  the  simulation  llsalf.  and  the 
postpriiuasiing  of  the  simulation  date  to  give  Intercapt  perform- 
anoe.  failure  summary,  und  terminal  gaometry,  are  dsseribtd. 

Author 


N7S-29310  LTV  Aarospaca  Coip.,  Dallas,  Tex. 

AIR  COMBAT  MANEUVERtNQ  TRAINING  IN  A BIMULA- 
TOR 

Charlsi  W Meuhlur  end  Orugoty  J.  Bulter  (Tactical  Air  Command, 
Langley  AFB.  Vu.l  In  AGARD  Flight  Slinuiatton/Guldanoa 
Systems  Simulation  Jun  1976  10  p lefu  (For  avsilabilltv  see 
N70-29287  20-091 

The  TuctKial  Air  Command  Aerial  Combat  Engagement 
Simulation  (TAG  ACESI  la  an  attempt  to  use  a fixad-bese  vliual 
fighter  simuletor  es  e training  davloe  to  Improve  cumbat  skills. 
The  program  Is  siruoturad  to  optlmlia  the  amount  of  training 
with  simulation  state  of  the  art,  such  that  It  will  snhanca  tha 
flight  syllabus,  not  ropleue  It.  The  triinor  conflguretlon  was 
develupod  from  a review  of  U & industry  and  Notional  Aeronautics 
and  Spcce  Administration  (NASA)  facilities.  Instructional  fscilitias 
wore  added  to  pinmlt  comprehensive  monitoring  of  simulated 
combel  with  oppropriate  cpntruli.  In  addition,  a system  of 
nutometod  grading  is  provldnil.  summanaing  each  student's 
pnrioirmance  through  the  use  of  e digitei,  computer -produced 
printout  and  finelly,  to  teach  the  oouree.  a flight  training  syllabus 
was  davaloped  for  the  simulator  Pilot  skllla.  safety  and  potential 
savings  are  tangible  assets,  of  course,  but  the  more  aublecllve 
opinions  of  pilota  and  instructors  are  sampled  too.  Author 


N7S-29311  McDonnell  Airoruft  Co..  St  Louis.  Mo. 

APRLICATION  OF  MANNED  AIR  COMBAT  SIMULATION 
IN  THE  DEVELOPMENT  OP  FLIGHT  CONTROL  REQUIRE- 
MENTS FOR  WEAPON  OELIVERV 

J.  B.  Berger.  R P.  Moyer,  and  David  L.  Carleton  (AFFDL)  In 
AGARD  Flight  Simulatlon/Quldance  Syatems  Slmulatlr^n  Jun. 
1976  20  p refs  (For  availability  see  N76-292e7  20-09) 
(Contruul  F33ei6-73  C-3122) 

Manned  an  cumbat  simulations  ware  conduutad  to  develop 
requirementa  for  tautiuei  advanced  aircreft/waepon  systems  In 
which  precision  tracking  and  weapon  delivery  aro  opllrnixed 
through  flight  coirtrol  system  clenlyn  The  objectlvas  wera  to  (1) 
develop  analytiuiil  pilot  tnodoli  that  roletn  weapon  dellveiy 
aucuracy  to  the  niitlrrr  iningtetod  aircrnft/dlipiays/sight/ 
geornetiy  svi*tem  for  alr-to  air  and  air-in. ground  wuupot^  delivery 
tasks,  (2]  validate  and  inenrpurato  thoRe  pilot  rnodela  into  the 
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Toiniindl  Auniil  Woupon  Oiilivorv  SinuiUition  HAWDS)  digital 
computer  program,  tiiid  (3)  iisu  tho  TAWDS  pruginin  to  detariTune 
huw  iiucraft  flv"U1  gutilititis  uMih;I  air  to  an  guonory.  and 
(ilr  tu-grouiul  guniiHiv  uiul  tiombntg  wuupoi)  (iolivn'v  affoctivanasB 
The  TAWDS  prugriun  enuhlOH  h (tigitut  sinuilatinn  to  he  parfuriitHd 
Oh  vanmm  nlosod  loop  wHapoo  delivaiy  undai  rnanuiil 

tracking  contiul  for  ptorln'ting  «nd  iivriiuating  weapon  dalivery 
accuracy  Trucking  imiforinnnuu  mHults.  iicriuired  fror»  nnulvticol 
pilot  Hiiniilations.  um  cQinpnriul  with  thuae  obtained  bum  thi) 
manned  KirmilHtiunK.  and  ihn  tuctiiMil  Wnapur'  Delivary  (tWaaO) 
highl  lust  (luvulopmunt  proguiins  Ttinse  ruiiiiltl  inrticatfl  that 
ihu  judicious  use  ol  thu  nil  digihil  diuilytical  weapon  dalivoiy 
IKugmin  in  i.cwijuiu-.tion  witli  nninnud  nimulation  studies  ptovidoa 
(I  very  coat  uMactive  ap[)rua(;h  in  daaiynlng.  developing,  and 
optimuing  advanced  cuiciafl/weupnn  delivery  ayitime  The 
eviiUiutton  uf  flying  (pialiiiiiu  tdi  piloted  advanced  alrueaft. 
performing  air-to-ground  weupon  delivery  tattka  in  tarmi  of  weapon 
system  utfttciivenQRK.  is  shown  to  be  feasible  for  determining 
and  astiibhahing  flight  control  rertuirnmontu  Author 


N76-2d312  Lillun  Sysltims,  Inc.  Wuodianil  Hilli.  Catii. 

DIVELOPMGNT  OF  A SYSTEM  FOR  8C0SINQ  SIMULATED 
SOMBINO  RUNS 

J S Aiiaman  and  F J.  Hellings  (B&BGth  Teat  Group)  In  AOARD 
Flight  Stmulaiion/Guidunoe  Systems  Simulation  Jun  1976 
19  p ref  (For  availability  see  Ny6-29287  20-09) 

A Bomb  Scoring  System  (BSS)  tu  be  uaad  in  eveluattrtg 
radar  bombing  capabilitias  of  F-1 1 1 tind  AU  aircraft  was  developed 
The  BSS  conaiata  of  en  inertial  navigation  syatam  updated  with 
praciaion  range  amt  range  rata  measurements  to  a sat  of  2 to 
4 ground  trenipondera  placed  in  clnie  proximity  to  the  target 
A pud  oontane  tb"  airborne  equipmani  (inirtiai  navigation  ayatam 
and  ranye/rengo  rate  intanogator)  and  attichei  tu  a standard 
weapon  station  on  the  aircraft  While  the  alroraft  meket  its 
(iimululud)  bambing  run.  the  BSS  purl  contlniialtv  monitors  its 
position  and  velocity  reluhve  to  the  target.  The  iiroraft'i  weapon 
delivery  systam  senda  Its  release  ptilse  to  the  weapon  station 
which  hold!  Ihe  BSS  pod  Subsequently,  the  computer  predicts 
where  tha  bomb  would  luive  landed  if  one  had  actually  been 
released  Bomb  inipactn  end  other  purtinint  data  are  stored  In 
memory  fur  immudliito  readout  when  tha  airplane  returns  to 
ttase  Author 


N76-2B313  Oornier  Warku  GmbH,  Frindrichabafen  (Weal 
Germuny) 

WASI!  WEAPON  AIMING  TRAINING  SIMULATOR 
INSTALLATION 

Uwe  Sclujii  In  AGARD  Flight  Simulatlon/Quldertce  Systems 
Simulation  Jun  1976  10  p (For  uvailabihty  sea  N76*29267 

2009) 

An  inflight  training  aystetn  fur  the  sgeudfon  training  uf  pilots 
IS  defmud  Tim  nystrim  provtclos  rnnlrsita  training  in  grouiul  attack 
With  simulated  bombs,  cannons,  und  rockets  on  a rango  or  in 
tactical  HuttingK  without  the  reeinntiuns  rujrmaily  impoaed  by 
safety  conaiderations.  ihortege  of  training  ammunition,  laok  of 
availability  ul  live  firing  ranges,  etc  The  system  is  self-oonteined 
withlit  a standard  modified  drop-iunk  (WASI-POO),  with  the 
obsoluto  rnininuiin  uf  mochanlual  end  oluotrical  inteifeoei  It 
pioviduN  nn  rinmodintn  irulicaliun  tu  the  pilot  of  mioi  dietanoe 
and  diroctiuiv  while  the  inuat  Important  parumolars  of  tho  aotion 
are  recorded  on  tape  for  subiaquanl  play  back  and  analysis  on 
the  ground  equipment  Tha  WASI  is  aultuble  for  basic  training, 
refresher  training,  aa  wall  as  continuous  realletio  tactical  training. 
A detailed  description  of  the  ayatam  Is  given  includlrty  some 
aspects  coricurning  die  future  applications  In  the  training  for  the 
uir-air  firing  and  dog  flghta  Author 


N76-29314  Royal  Netherlands  Air  Force.  The  Hague 
PROFICIENCY  TRAINING  OP  PILOTS  AND  CONTROLLERS 
PARTICIPATING  IN  RNLAF  MISSIONS  BY  THE  USE  OF  A 
SIMULATOR 

J Alwon  In  AQARD  Flight  Simulation/Guidence  Systema 
Stmulutioi^  Jun.  1976  4 p (For  availability  see  N76-292B7 

20  09) 

Slimiltaneous  training  of  pilots  and  miuaion  controllera  by 
coupling  a grnund-busud  simulator  with  a radar  control  canter 
IS  reported  The  flight  training  simulator  is  briefly  described  Hoaulti 
uf  pilot  training  and  mission  controller  simulation  are  given 

JM.S. 


N76-29310  Ministry  ol  Dufsnoe.  London  (England) 

RESEARCH  INTO  THE  TRAINING  EFFECTIVENESS  OF  A 
FULL  MISSION  FLIGHT  8IMUUT0R 

Gratuim  Sliepherd  In  AGARD  Flight  Simulation/Guidance 
Systems  bimulatiun  Jun  1976  17  p (Fur  availability  see 

N76-29207  20-091 

Tlio  training  affuclivenoss  of  flight  simulitiurs  is  OKamined 
An  objirntivo  ineusu'-'  uf  iiucinw  jiurformiinca  is  developed  for 
use  III  lung  tnrm  stniuming  trails  Intorim  ioi,iilts  lor  a number 
of  flight  piufilos  indirato  tlui  fcraHibihly  uf  dnuving  an  objective 
muasuii)  uf  {}iirf()rriwini;i)  from  touardud  flight  data  ami  instructor 
imfitisKintmtu  uuiny  linnur  nuiltiplu  nigtriShinn  tnchntiiuas  Authur 


N76-30236/(f  Adviaoiy  Qioup  for  Aoroapace  Research  and 
navalupnient.  Paris  (Prance). 

TECHNICAL  EVALUATION  REPORT  ON  THE  FLUID 
DYNAMICS  PANEL  SYMPOSIUM  ON  WIND  TUNNEL 
DESIGN  AND  TESTING  TECHNIQUES 

B H GDOthert  Aug  1976  23  p Held  at  Londoti,  Out  1975 
lAQARD-AH-97.  AGARD-CP-174.  IS0N-92-83B- 1222-7)  Avail. 

Nils 

Advanced  wind  tunnel  aystenis  are  dliuussed  with  einpltiik:i 
on  ilio  impact  ol  die  ciyogsmu  oonoept  for  high  performance 
transonic  wind  tunnels  Topics  cuvured  include  cryogenic 
uperatlon.  adjustable  walls,  magnetic  luapanslons,  and  lasar 
inatrumentnllon  Author 


N77-11070|)l  Advlioiy  Group  for  Aeroepaoe  Research  and 
Development,  Paris  (Fnnoe). 

ON  THE  FLOW  QUALITY  NECISBARY  FOR  THE  URGE 
EUROPEAN  HIOH-RIYNOLDB-NUMBER  TRANSONIC 
WINDTUNNEL  (JHRT 

J P Hanxulker  (National  Aaro-  and  Aatronautloel  Rea  Inat.. 
Amstardam],  P.  Q Pugh  (Royal  Aircraft  Eatab..  Badford.  Engl  ). 
W.  Lorani-Mayer  (DFVLR.  Qoattingan.  Qarrriany).  0.  F.  Faaao 
(ONCRA.  Chatllion  aoui  Bagntux,  Franoil.  and  D.  Kuechtmann, 
ed,  (Royal  Aircraft  Eitab.,  Fainborough,  Gnyl.)  Mar  1976  31  p 
raft 

(AQARD-H.e44;  iSBN-92-e36-1214>e)  Avail:  NTIS 
HC  A03/MF  A01 

The  Large  Guroptan  High  Reynolde  Number  Tianaonic 
WIndtunnel  (LEHRT)  li  meant  to  provide  earptlynamlu  riate  at 
high  Reynold!  numbers  of  high  standard  in  a relailyoly  ihort 
running  lima  (dioteted  by  economio  reoions)  This  implies  thit 
Ihe  flow  quality  in  LEHRT  haa  lo  be  exoellent.  Quantitative 
tegulremtnia  for  turbulonoe  level  as  well  ei  for  preieure 
flUDtuatlons  have  haen  developed  in  this  report  Author 

X77-72036  Advieury  Qruup  fur  Aerospace  Resuurch  prul 
Development.  Paris  (France) 

RANGE  INSTRUMENTATION.  WEAPONS  SYSTEMS 
TESTING  AND  RELATED  TECHNIQUES 

Mar.  1976  32  p 

(AGARD-A(]-219-Siippl.  AGARDugraph-2 19-buppi)  Avail 
Advisrjry  Gruup  for  AuroH|)Uca  Rusuerch  and  Duvolopmunt.  Parlu. 
Fiance  NATO-ClasaifUui  tnpoti 

NOTlCU  Aveiliihio  tu  U 9 Ouvurninont  AgonnnH 

A classified  uupj.)la<nni)t  tu  AGARDogroph  219  is  prosunlucl 
The  iwo  paporu  were  prepared  ui  thu  requust  uf  thu  Ouklence 
and  ConttuI  Punul  of  AQARD  NATU.  Thu  trnin  uruiiUHSifiud 
AO.ARDograph  centuinB  20  jxtpors  on  weapon  systenie.  ti*^t 
fonguK.  Insuuinonm.  tuul  test  fdcilities  Autiiui 


127 


20  SPACECRAFT  PROPULSION  AND  POWER 


20  SPACECRAFT  PROPULSION  AND 
POWER 

Inoludos  main  propuluon  i.yutsma  and  components,  a.g.. 
rocket  engines,  and  spanecraft  auxiliarv  power  »ourceB.  For 
related  information  sea  also  07  Aircraft  Profidlsion  nnri 
Powor,  26  PropoUanis  w<f  PubIs.  and  44  Energy  Produetton 
end  Conversion 

N76-24840)|l  Advisory  Group  for  Aarospaos  Rataarch  and 
Oavaloprnant.  Paria  (Franca). 

RADIATION  COOUNO  OF  THRUST  NOZZLES 

J.  J.  Barnard  (Ptrit  Univ.)  and  J.  Ganot  lONERAI  Mat.  1676 

8 1 p tall 

(AGARD-AO-ISA;  AQARDograph-IBA)  Avail:  NTIS  HC  $4.76 
CSCl 2 1 H 

Variout  haat  tranilara  by  radiation  occur  on  tha  wall  of  a 
propulalon  tyalam,  and  lha  calculation  of  auoh  hatl  (rantlara  In 
axliymmatrlcal  thiuit  noailai  la  praaantad.  Tha  functlont  for 
axchangaa  batwaan  laotharmal  llnaa  on  tha  aurlaoa  ol  lavolutlon 
or  plana  oroaa-aacllani  allghtly  Incllnad  to  tha  parallal  linaa  ara 
alao  ahewn.  Numarleal  raiulta  ara  givan  In  tha  form  of  unlvnraal 
funotlona  of  lha  gaomatrloal  paiamataia  lor  tha  maridlan.  Tha 
diagrammatic  conllgurationa  for  tha  moat  uaual  typa  ol  noailaa, 
and  tha  diractly  utabla  valuaa  ol  tha  tranafar  functlona  ara 
quotad.  Author 

X77-72037  Advisory  Group  lor  Aorosrrscs  Research  and 
liavsiopment.  Parle  IFtancel. 

SMALL  SOLID  PROPELUNT  ROCKETS  FOR  FIELD  USE 

Ocl  1976  166  p Moating  held  el  Potr-Wahn.  West  Germany. 
17-19  May  1976 

(AGARD-CP-194-Suppll  Avail  Adviaoty  Group  lor  Aarcjpaca 
Research  and  Devaloprneni.  Paria.  Fiance 

NATO- Confidential  report 
NOTICE:  Available  to  U S Government  Agnneioe 

The  papeta  are  divided  Into  five  aeeeions.  roquiraments  and 
sveteina  apecificetlons.  devolopnieiit  of  small  rocket  motors,  thrust 
vactoring  and  control,  high  iiertormanoo  solid  propellants, 
qualification,  testing  and  onvitpnraentol  efteols  Authoi 
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23  CHEMISTRY  AND  MATERIALS  (GENERAL) 


23  CHEMISTRY  AND  MATERIALS 
(GENERAL) 

Inniucto*!  biuchoiniHtry  iind  orQunIc  chonutdry 


N7(-11244|  Advitory  Group  for  Aeroipnce  Roiatirch  and 
Oavtlopmanl.  Ptrit  IFrancal. 

HIGH  TEMPERATURE  CORROSION  OP  AEROSPACE 
ALLOYS 

John  F.  Strlnyar  (Livarpool  UnivI  Aug  197S  607  p rota 
lAGARD  AG-200:  AGARDograph-200)  Avail:  MTIS 

HC  $16.?6 

Information  contalnad  In  vtrlout  plaoti  In  lha  taohnloal 
lltoralura.  In  govarnmant  and  othar  almllir  raporta,  and  Information 
not  yat  publlihad  waa  gaiharad  for  Inclualon  In  a comprahanalva 
publication.  Summary  information  li  praiantad  on  oxidation 
rataa,  dlffualon,  raaotlon  kinatloi,  anglnaarlng  Information  on 
practical  alloya.  and  taata  undar  almulatad  aanrica  conditiona. 
Data  on  phaaa  diagrama,  dlffualon  Information  and  tharmodynamlo 
Information  ira  Includad  along  with  data  on  luparolloya  and 
rafraotory  matala  For  Individual  titlaa.  aaa  N7e-1124E  through 
N7e- 11260. 

N7S-1124B  Advlaory  Group  tor  Aarotpaoa  Reaaarch  and 
Davalopmont.  Paris  IFrance). 

BASIC  DATA 

/n  fra  High  Tamperatura  Corroalon  of  Aarcipaca  Alloys  Aug. 
1975  p 1-26  rafs  (For  avallsbillty  aaa  N76-1 1244  02-231 
Data.  Ilatad  In  tabular  form  for  matal  oxidas  and  splnsls.  la 
praaantad.  Spaclflcally  covarad  In  ths  data  ara:  (II  crystal 
struotura:  (2)  malting  and  boiling  points:  (3)  equilibrium  prasauraa 
(ATM):  (41  machanical  propartlas:  (61  color  daacriptlons,  and  (61 
raaotlon  kinatloa.  Also  Inrsludad  la  phaaa  diagram  Information  for 
matal-oxygan  ayalams.  matal  sulphur  syitams.  and  aystami 
Involving  oxidaa,  chlorldas,  and  sulphataa.  J.R.T. 


N76-1124S  Advisory  Group  for  Aeroapaca  Rosaarch  and 
Davalopmeni.  Paris  IFrancal 

OXIDATION  AND  HOT  CORROSION  OF  COMMERCIAL 
SUPERALLOVS 

fn  Its  High  Temperature  Corrosion  of  Aerospace  Alloys  Aug 

1975  p 117-462  refs  (For  availability  sea  N76  H244  02-231 
A summary  of  Information  on  the  oxidation  and  corrosion 

of  62  commarclal  nickel  and  cobalt  base  auperalloys  is  presented. 
1he  composition  of  asch  alloy  is  givan.  The  effects  of  the 
conibu'lion  of  various  sulphur-containing  fuels  and  salt  spiay 
on  alloy  coriosion  Is  examined  The  leaulta  of  weight  analyses 
and  chemical  analyses  of  oxidized  alloys  are  plvan  Pho- 
tomtcrograplis  of  not  corrosion  on  turbine  blades  lira  sliown 
Results  of  thormiil  cycling  tests  nru  given  J R T 

N76-11260  Advisory  Group  lor  Aorospece  Research  and 
Uavelopinant,  Paris  (Prancul. 

THE  REFRACTORY  METALS 

In  Us  High  Tamparatute  Corroalon  ol  Aerospace  Alloys  Aug 

1976  p 463-602  refs  (For  availability  sea  N76-1 1244  02-23) 
Tha  oxidation  ratoi  of  the  rettectory  matala.  tantalum. 

niobium,  molybdenum,  and  tungsten  are  examined.  The  compoil- 
llon  ol  alloys  of  thasa  matala  Is  Hated.  The  railatanca  of  the 
alloya  to  oxidation  at  tllffaraitl  lompaialurat.  oxygen  preasurai. 
and  time  exposutet  la  givan  Weight  changes,  color  changaa, 
oxide  scale  thicknesses,  and  some  machanical  properdlas  ol  the 
alloys  are  given.  Tha  oxidation  resistance  of  venous  alloy 
combinations  Is  axainlned  The  phyalcal  and  chemical  propertlai 
ol  molybdates  are  listed  J.R.T 


■i 


1 


N76-11246  Advisory  Group  for  Aerospace  Reaaarch  and 
Development,  Paris  (Franca). 

PREDOMINANCE  DIAGNAMI 

In  Us  High  Tamparatura  Corrosion  of  Aerospace  Alloya  Aug. 
1976  p 27-36  rtfs  (For  evallabllity  aaa  N7e-11244  02-231 
A numbtr  ol  pradomlnanoe  phase  dligrams  which  show 
Ihtrmoohamical  Informetlon  relellng  to  the  itablllly  of  phases  In 
a convaniant  graphical  raprnaantatlon  ara  preaantad.  Solid  and 
liquid  phaats  ara  aasumad  to  be  at  unit  activity.  Author 


t 


N76-11247  Advieory  Group  fo'  Aatospaca  Research  and 
Devalopmant.  Paris  (Franc  el. 

CONSTITUTION  OP  THE  ATMOSPHERE  IN  THE  QAB 
TURBINE 

f'l  Its  High  Temperature  Corrosion  of  Aerospace  Alloys  Aug. 
1976  p 37-39  (For  avr  liability  see  -N76-1 1244  02-231 

A typical  marine  diuiel  fuel  was  burned  In  the  turbine.  The 
S03/S02  ratio  as  a function  of  the  fuel-to-air  ratio  IFARI  le 
ihuwn:  the  air  inlet  temperature  to  tlie  oornbustor  waa  laaumed 
to  be  OCX)  F The  equilibrium  flame  temperature,  at  a function 
of  the  FAR.  for  air  Inlet  temperatures  of  400  to  600  F Is  shown. 
The  equilibrium  Gomposil(an  ol  tho  flame  gsa.  at  a function  ol 
the  FAR,  Is  given.  Actuol  annlyaes  of  the  turbine  exhiutts  Indicated 
that  the  SOS  content  was  much  lets  than  that  axpacted.  The 
relillve  distribution  of  sulphur  and  sodium  among  thair  apaclaa 
lis  1 function  ol  temperature  lor  the  gas  conditiona  It  given. 

J.R.T 


N76-11248  Advisory  Group  lor  Aerospace  Research  and 
Development,  Parla  (France). 

VAPOR  PRESSURE  AND  CONDENSATION  OF  SODIUM 
SULPHATE 

In  Its  High  Temperature  Corroalon  of  Aarospace  Alloys  refs 
(For  avalllbillly  tee  N76- 11244  02-23) 

The  corrosion  dapoalta  ol  sodium  sulphate  that  occur  on 
gat  turbine  metal  alloy  parti  ware  studied.  Tha  chtn<lciil  reectlone 
occurring  during  high  temperature  corrosion  ara  examined,  and 
reaulti  era  given  lor  chemical  analytei  of  various  siloy  specimens 
which  were  exposed  to  lynihttlo  tea  salt  ooncantretlons  Also 
Included  are  diffuilon  data  for  various  alloy  combinations  and 
the  methodi  used  to  study  high  ternperatuie  corroalon  for  each 
alloy  combination.  Thu  difluaing  elamentt  for  different  mntalllc 
oxides  ere  also  given  J.R  T 
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24  COMPOSITE  MATERIALS 

iMcludes  luminatttB 

N 7 >11034/11  Advitorv  Qroup  for  ARrotpaca  Raiaarch  and 
Davolopmant.  Pari«  (Prance). 

•PEClAUtTS  MGETINO  ON  DIRECTIONALLY  SOLIDIPIED 
IN-8ITU  COMPOSITES 

E n.  Thompson,  ed.  and  P.  R Sahm,  ad  Aug  1974  163  p 

rsfa  Presented  at  the  38th  Mouting  of  the  Struct  and  Mater 
Panel.  Washington.  0.  C.  23-24  Apr  1974 
(AGARD-CP  166)  Avail  NTIS  HC  $6  26 

Dlreotlonally  solidified  Irvsitu  eutectic  alloy  composites  and 
their  use  In  fabricating  aircraft  parts  ware  atudiad.  Data  cover 
microitructura.  mechanical  pioperiiaB.  and  high  temperature 
stability.  Turbine  blade  design  and  fabrication  and  improvamants 
obaaivad  In  engines  constructed  fror^i  the  composites  are 
diacusied.  For  Individual  titles,  see  N76-1  1036  through  N75- 
1 1047. 

N7S‘1103B  Genarai  Electric  Co.  Cincinnati.  Qhlu. 

REOUmSMINTS  POR  AND  CHARACTERISTICS DKMAND- 
8D  OF  HIGH  TIMRERATURB  QA8  TURSINE  COMRO^ 
NENTS 

L P.  .iahnke  and  C.  A.  Bruch  in  AQARD  Specialists  Meeting 
on  Diracfionallv  Solidified  In-Situ  Composites  Aug.  1974  p 
3-12  rafa  (For  availablltty  see  N76  11034  02  24) 

Composite  structures  consisting  of  high  strength  fibers  or 
plates  In  ductile  matricae  with  outstanding  high  temperature 
properties  are  achievable  in  directionally  solidified  eutectics.  This 
new  class  of  materials  raprosonts  a major  Innovation  in  gas 
turbine  blade  technology  The  advantages  and  llmititions  of  the 
two  more  promising  eutectic  systems  and  the  roletlonehip  of 
theiB  properties  to  turbine  bledo  design  Is  discussed.  Innovations 
in  design  and  further  property  Improvements  will  be  required  lo 
suocesifullv  eaplolt  these  materials  in  vngina  hardware.  It  Is 
concluded  that  the  payoff  offered  by  this  technology  fully  lustlfiea 
■ major  invoilment  of  rosouroes  to  achieve  a practical  system. 

Author 


N7S*11034  Toronto  Univ.  (Ontario)  Dept  of  Metallurgy  and 
Materials  Science. 

THE  STRUCTURE  AND  THERMAL  STABlLimr  OF  EUTEUTIC 
ALLOYS 

Q C Weatherly  in  AGARD  Spoolallsts  Meeting  on  Olrecttonally 
Solidified  In-Situ  Composites  Aug.  1974  p 13-20  refs  (For 
availability  see  N76- 11034  02-24} 

The  factors  that  control  the  as-grown  morphology,  crystol- 
lography  and  thermal  stability  of  unl-direotionally  solidified 
eutectic  alloys  are  briefly  reviewed.  The  crystallograohlo  orkmation 
relationships  that  are  usually  found  In  UDQ  alloys  are  considered 
only  in  their  bearing  on  the  thermal  btebllity  problem.  The  stability 
of  rod  morphologies  end  the  possible  coarsening  mechanisms  in 
faulted  and  perfect  arrays  of  parallel  rods  are  discussed  for  the 
extreme  oases  of  diffusion  and  interface-controlled  reactions. 
The  coarsening  mechanisms  in  lamellar  eutectics  are  simpler 
and  are  controlled  by  the  faults  grown-in  during  solldifioatlon. 
The  roles  of  liimallar  terminations,  sub-grains  end  discontinuous 
coarsening  at  migrating  grain  boundaries  ere  considered  Finally, 
the  problems  encountered  in  phase  itetiility  of  carbide  reinforced 
nickel  baser)  superalloys  during  that  hot  tensile  deformetlon.  ere 
reviewed.  Author 

N7B<11037  Drexel  Unlv..  Phlladelphiu.  Pa  Dept  of  Metallurgy 
Engl  nie  ring. 

THE  MECHANICAL  METALLURGY  OH  DIRECTIONALLY 
SOLIDIFIED  COMPOSITES:  STRENGTHENING  FUNDA- 
MENTALS, TENSILE.  GREER.  FATIGUE  AND  TOUGHNESS 
PROPERTIES 

Alan  Lawley  In  AGARD  Specialists  Meeting  on  Olioctlonally 
Solidified  In-Situ  Composites  Aug.  1974  p 21-33  refs  Sponsored 
by  the  Navy  (For  availability  see  N76- 11034  02-24) 

A fundamental  basis  for  the  Interpretation  and  prediction  of 
the  mechanical  behavior  of  in-situ  composites  Is  developed  by 
conaidarlng  possible  strengthening  mechanisms  and  associated 
models.  Experimental  property  data  and  structural  observations 
are  then  dliouased  In  light  of  these  mechanisms  The  general 
features  of  tensile,  creep,  fatigue,  and  impact  loading  are 
characterized  and  behavior  interpreted  frorr^  the  vlev.rpoint  of 
structure.  Where  possible,  observed  and  predicted  response  of 
in-situ  composites  are  compared,  as  Is  the  behavior  of  comparable 
synthetic  composites.  The  various  structure-mechanicel  property 
correlations  allow  for  a rationalization  of  the  rtia)ar  advantages 


and  dissdvantegei  of  in-sltu  oompositei  vis  a vis  synihetfc 
composites  and  other  advanced  itructuril  materials.  Author 


N76-1103S  Oomaine  Univ..  Saint  Martin  d. Hares  (France)  l^b. 
da  Thermodynamique  et  Phyiico-Chimie  Metallurgiques 

ORIENTATION  SOLIDIFICATION  OF  BIPHASE  COM- 
POSITES; CASE  OF  MULTICON8TITUENT  SYSTEMS. 
LAMINAR  AND  POINT  DEFECT  PHASES  [SOLIDIFICATION 
ORIENTEE  DE  COMPOSITES  BIFKASE;  CAS  DES 
8V8TEME8  MULTICON8TITUE8,  FAUTEB  UMELLAIRE8  ET 
JOINTS  DE  PHASES) 

Francis  Durartd  fn  AGARD  Specialists  Meeting  on  Directionally 
Skiiidlfiad  In-Silu  Compoeittt  Aug.  1974  p 41 -66  reft  In 
FRENCH  (For  availability  set  N7B-11034  02-24) 

An  avdiuatlon  was  made  of  the  lolldifloatlan  of  blphaie 
compoilttfl  as  a function  of  constituent  alloys,  end  lamellir  laulli 
in  ralation  to  the  struolura  in  point  phase*.  Data  are  included 
on  theoretical  Ideas  of  equilibrium  diagram  limitations,  solid 
composition  analyaii,  and  inatabillty  of  tha  solld/iiquld  wall. 
Obsarvatloni  mada  of  different  mutual  orienutlona.  diiiocitlona, 
and  point  orientatlort  are  included.  Tranil.  by  E.H.W 

N7S-1103B  Michigan  'feohnological  Unlv..  Houghton  Dept 
of  Matallurglcai  Engineering. 

CRYSTAL  GROWTH  METHODS  FOR  THE  PRODUCTION 
OF  ALIGNED  C0MP01ITI8 

A.  Hallawall  /n  AGARD  Speolallata  Meeting  on  Directionally 
Solidified  In-SItu  Composltei  Aug  1974  p 57-66  refs  (For 
availability  tae  N75- 11034  02-24) 

Reactions  which  ire  sultabla  for  tha  production  of  aligned 
composite  meterlels  are  llitod  and  their  eppllcatlons  briefly 
oonsiderid.  The  requirementa  of  a growth  technique  and  a 
product  aru  outlinad  as  they  offect  thermal  atiblllty  and  control, 
directionality  and  perfectiun  of  struoturo.  composition  and 
orientation  control  and  problsma  of  contamination  Ths  advantages 
of  vanoiia  teohniquea  are  then  dlsousned  In  terms  of  their  useful 
uppllcetlon  to  the  control  ol  different  phase  transformations. 

Author 

N7B-11D40  TRW.  Ino  . Cleveland.  Ohio 

FORMING  USEFUL  DIRECTIONALLY  SOLIDIFIED  COM- 
POSITE SHAPES 

J.  A.  Alexander  and  L D Graham  In  AGARD  Specialists 
Meeting  on  Olreotlurially  Solidified  In-Situ  Composltei  Aug.  1974 
p 67-78  (For  availability  see  N75-11034  02-24) 

A soleutiva  review  was  conducted  of  available  information 
relating  to  the  fabrloatinn  of  shapes  from  dlriotlonolly  solidified 
coniposItiB.  Ths  review  is  based  upon  information  contained  in 
the  open  literature  in  governmont  contract  reports.  Ths  summation 
of  what  was  repotted  is  sugmentod  by  diicusalons  on  what 
might  ba  dona  to  fabricate  shapes  from  directionally  solidified 
uompusites  An  nxtensivv  study  wea  made  of  the  mechanical 
propartles  ol  the  composites,  ond  the  potential  for  porformance 
improvement  In  engine  constructed  from  thu  materials.  Author 


N76-11041  Deutsche  Forschungs-  und  Vursuchsenstalt  fuer 
Luft-  und  Reumfahrt.  Porz  (West  Germany). 

EUTECTIC  PHABE  EQUILIBRIA 

E.  Blank  In  AGARD  Specialists  Meeting  Dlieotionally  Solidified 
In-SItu  Composites  Aug.  1974  p B1-92  refs  (Fur  availability 
see  N75  11034  02-24) 

Computotlonsl  and  experimenial  paths  to  the  determination 
of  phase  diagrams  are  diacusied  which  are  not  In  common  use 
computer  calculstlun,  uee  of  directional  lolldificatiun,  and  use  of 
diffusion  techniques.  Computer  calculation  of  phase  diagrams  at 
prasent  It  confined  to  ternary  systems.  Although  calculated  phase 
boundaries  often  agree  well  with  experlmtntel  values,  the  influence 
of  the  metallic  solution  models  on  the  ualculated  results  It  not 
well  understood  Generally,  thermochemical  date  of  the  limiting 
binary  syitemi  ere  sufficient  for  the  oaloulation  of  the  ternery 
diagram.  Ternary  phases  cannot  be  predicted  e priori.  Usually, 
they  ere  limited  to  lines  of  specific  stoichiorTieltY.  To  lower  costs 
computation  should  be  carried  out  by  e few  ipecielistt.  - 
Experimentally,  tha  Influence  of  ell  alloying  elements  on  the  shape 
of  the  llquIduB  and  solidus  Burfscas  may  bu  ellowed  for  by  a 
direotlonal  solldifioatlon  technique.  Some  dilfusinn  techniques 
appropriate  to  solid  state  reiotloni  are  elucidsied.  Author 

N7S- 11042*  National  Aaroneutics  and  Space  Administration, 
lewis  Research  Center,  Cleveland.  Ohio. 
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DIRICTIONALLV  tOUDIFlEP  COMPOSITE  SYSTEMS 
UNDER  EVALUATION 

Richard  L Aahbrook  In  AGARD  Spaclaliata  Mauling  on 
Dlractlonally  Solldidad  In  Sltu  CompoaltBi  Aug.  1974  p 93- 116 
rofa  IFor  avallibllltv  un  N7S  1 1034  02-241 

Varlaui  typai  ol  high  lamparatuia  In-tllu  compasltm  we>a 
revliwed  and  ettorppla  wara  mado  id  datarmlne  which  onoa 
oflar  Ihe  moat  potenllal  for  future  davalupmant  Soma  of  the 
ayateme  that  were  invaahgatad  according  in  the  ductility  of  the 
component  phaaea  ware  culegoriiad  The  categoriea  range  from 
ductile-ductile  to  briltle-hiittle  Eaamplea  in  each  category  ere 
conaidared  with  opacial  emphaaia  on  ayeteinH  which  look  attractive 
for  uee  m gas  turbine  enginea  Oiita  alao  touch  un  tnicroetructuie. 
mechanical  properties,  end  process  problems  Author 

N7B’ 11043  Piatt  and  Whitney  Aircraft,  East  Hartford.  Conn 
Matarlala  Enginaerliig  and  Reaeaiuh  Lab. 

THERMAL  STABILITY  OF  DIRECTIONALLY-SOLIDIFIED 
COMPOSITES 

M.  Qell  fri  AQAHD  Speclallata  Meeting  on  Dliacllorially  Solidified 
In-Situ  Compoiltae  Aug  1974  p 117  124  rale  (For  availability 
ate  N7  6-1 1034  02-24) 

Mlornilructural  and  machenloal  property  etablllty  undei 
eiaiic  and  cyclic  lampaialure  anpoaura  era  two  Important 
requlremanti  lor  turbine  alifoll  materiali  in  advanced  gai  turbine 
anginal.  Undar  thermal  cycling  cundltioni,  elgnlllcinl  mlcroatruc- 
turil  inatabillty  and  mechanloal  property  degiadatlon  waa  obianred 
In  a numhai  of  TaC-ralnlorcad  alloyi.  while  the  dalta-rainlcircad 
alloys  have  aahibited  graalar  itablllly  The  physical  and  chamical 
propurtiea  of  tha  tutaotlo  promoting  mlcrostructural  Ir.atablllly 
and  the  leating  varlablaa  defining  the  saveriiy  of  tha  thermal 
cyola  are  discuiiad  Author 

N7E- 11044  Liyarpnol  Unlv  (England)  Oept.  of  Metallurgy 
and  Matarlala  Solanct. 

OXIDATION.  HOT-CORROSION  AND  PROTECTION  OF 
DIRECTIONALLY  SOLIDIFIED  EUTECTIC  ALLOYS 

John  Stringer  In  AQAHD  Spaclellile  Meeting  on  Dltaollonally 
Solidified  In -Situ  Compoaltaa  Aug  1974  p 131-140  rail  IFor 
availability  laa  N76-I1034  02-24) 

Tha  high  tamparatura  ouldabon  and  coricaloh  behavior  ol 
diracllonally  ecrlldlfled  eutactio  alldye  era  discuiaad  In  general 
farm  a,  and  aoma  ilmpla  mcdala  eta  ptetantad  ol  poaaibit 
affeoti.  Illuatratlona  of  thvaa  allacta  In  real  sltuationi  art 
ahown  Author 


N7B-1104B  Olfict  National  d'Etudea  at  de  Recheichea 
Aeiotpalialet,  Peril  (France). 

PROSPECT  OF  DIRECTIONALLY  SOLIDIFIED  EUTECTIC 
SUFEHALLOY8 

Herve  BIbrIng  In  AQARD  Speolellets  Maeling  on  Oiroctlonally 
Solidified  ln-S>tu  Compoaltes  Aug  1974  p 141-166  rafa  I" 
FHENCH:  ENGLISH  summery  (For  availability  sea  N76-M034 
02-241 

An  avaluetlon  wai  made  of  the  poaBibilitiea  offarad  by  the 
utllliatlon  of  more  fully  developed  high  temparalura  OS  com- 
poiltas  as  aircraft  blade  materials.  Two  famIUea  ol  thuse 
materials  are  ornphaslaod.  namoly:  tha  lamellar  mtermotalllc 
tulactics  of  the  Ni3AI-Nl3Nb  type  raoenlly  broaduned  lo  Ihe 
quaternary  composition  systama  Ca/Nl3AI-Nl3Nb  with  Or 
additions,  and  tha  COTAC  family  of  multlcomponant  flbnr 
compoaltai  whoaa  complaa  auparalloy  matrlcaa  are  ralnlorcud 
by  tn-Bitu  allgnad  monocarblde  whiakara.  Whan  comparad  to  tha 
bail  present  day  luperalloys.  both  thaaa  famlllaa  ihow  an 
Important  gain  In  opartllonal  tainparaturea.  Walk  pointe. 
particularly  noticeable  In  come  of  thaio  niw  matarlala.  such  as 
lack  of  ductility  poor  corrosion  raiittanca.  and  thermal  cyollng 
problems  should  be  Improved.  Author 

N7B- 11046  National  Gas  Turbina  Eatabllihmanl.  Pyeatook 
lEnglandl  Malerialt  Science  Depi 

COMPONENT  DESIQN  WITH  DIRECTIONALLY  SOLIDIFIED 
COMPOSITES 

M.  0 Cockcroft  end  P H.  Cowley  In  AQARD  Speclallata 
Meeting  on  DIrartlonelly  Snildifltd  In-SItu  Compooltea  Aug  1874 
p 167-162  reli  IPor  evalleblllly  tee  N7E-11034  02-241 

Direcliunally  aolldllled  eutectic  meterlalt  lln  illu  compoaitea) 
are  examined  In  ganaral  teima  fiom  the  point  ol  view  of  thali 
uae  In  turbine  blades  lor  aero  gaa  tuiblnaa.  Tha  ipaoltl  dharecMrla- 
tics  that  mutt  be  taken  Into  account  In  tha  design  of  bladat  are 
outlined  and  altentlon  Is  drawn  to  areas  where  further  Information 
18  required-  It  is  concluded  that  the  matarlali  might  readily  be 
used  for  uncooled  nr  lightly  coaled  blades  but  production  problems 


will  nstd  to  be  overcome  balors  they  are  used  in  haavlly-cooltd 
bladae  Author 

N76-11D47  Advisory  Group  lor  Aerospace  Reteiroh  and 
Devalopmont,  Paris  {France). 

MiETINO  SUMMARY  AND  OUTLOOK 
E R Thompson.  P Siihm.  end  M.  C.  Flemings  In  Its  Speolillita 
Meeting  Dliectlonally  Sollditlad  In- Situ  Compoeltea  Aug.  1974 
p 166-166  (Fur  availability  soa  N76'11034  02-24) 

A Burnmery  Is  made  ol  the  eccompllthmanli,  concluiioni, 
and  problem  areas  encountered  In  the  study  of  campaaltsa  used 
in  turbine  blade  coiiatiuction  The  systems  conilderad  Include 
the  lollowlng  lamlllaa  11)  Co-Ci7C3.  (2)  Co-TaC.  (3)  Ni/Nl3AI-TaC. 
14)  Ni3AI  Nl3Cb  E H W 

NTS- 130341  Adylaoiy  Gioiip  for  Aerospace  ResBurch  and 
Devalopmenl,  Paris  (Franca) 

AVIONIC  RADOME  MATERIALS 

R.  H Cary,  ad  (Roy  Radar  EsI ) Oct  1974  243  p tula 

IAGARD-AR-761  Avail  NTIS  HC  S7.S0 

Thu  alecttlcal.  machanloal.  and  thermal  propertlua  of  materials 
BIS  ditcuaaed  lor  tha  wall.  cure,  finish,  and  coating  lot  rademas 
Thsau  proparliaa  aia  piaauntaU  lot  the  following  coinposllu 
matarlali.  polyostari.  epoxy  tealna,  polymldaa,  silicone  reilna. 
(inif  phanollo  ratins.  F.O.S 


N7B'1B747|  Advliory  Qroup  lor  Aarcapace  Resatreh  and 
Davalopmant.  Paris  (Franoal. 

TECHNICAL  IVALUATION  REPORT  ON  AOARD  SPICIAL- 
ISTS  MIITINO  ON  DIRICTIONALLV  SOLIDIFIED  IN-SITU 
COMPOSITES 

E.  R.  Thompson  lUnItad  Aircraft  Corp.,  East  Hartford,  Conn.) 
Dae  1974  9 p 

(AaAND-AR-76)  Avail:  NTIS  HC  $3  26 

Pioctadingi  from  thli  oonlerince  are  laportad  aa  held  to 
ravlaw  tha  tlata  ol  tha  art.  Idantlfy  gaps  and  dIHIoiiltlaa  In  praasnt 
kiiowladgt  and  progrtii.  and  Ihdioata  approiohia  and  goali  lor 
lutura  aflorti.  Tha  praaant  atata  ol  davelopnianta  ol  In-iltij 
oompoilias  li  evaluated,  and  lavaral  rtc'jminandatlons  concern- 
ing dlrectlona  ol  twork  conaidared  nooeaierv  In  this  rapidly 
daveloplng  new  Held  are  preiintad.  Inortaalng  the  tamparaiura 
ol  turbint  Inlal  gaa  In  aircraft  gaa  turbine  tnginai  piomlaaa  to 
Impiovt  angina  parformanct  and  aoonomy.  DlraotlonaHv  lolldlfiad 
eutaotic  alloyi  glva  Indication  ol  oehitving  high  tamparatura 
ittangihi  far  axeasding  thoia  ol  tha  butt  currant  auptralloyi 

Author 


N7B-2367B||l  Adviaoiy  Group  for  Aerospaoe  Reitaioh  and 
Davolop’.iiant.  Parla  (Franca) 

ShkClALISTS  MEETING  ON  FAILURE  MODES  OF  COM- 
POSITE MATIRIALS  WITH  OROANIC  MATRICES  AND 
THEIR  CONSEQUENCES  ON  DiSION 

Mar  1976  162  p refa  In  ENGLISH:  partly  In  FRENCH  Ptaaanlad 

ni  39lh  Masting  ol  the  Struct  and  Matar  Penal.  Munich, 
13-19  Oct  1974 

(AGAHD-CP-1631  Avail  NTIS  HC  $6.26 

Thu  aaruspacD  industry's  constant  taarch  for  structural 
mnterlals  which  oiler  advantugaa  of  high  siiangth.  low  density, 
high  lallgue  andurance  and  adaptability  to  tha  Intandad  function. 
IS  ropoMed.  The  underitanding  of  the  lalluru  mechanism  ul  an 
iscihopic  mateilal  like  a metal,  wham  Iracture  is  eeaantlallv  a 
alngls  paiainutar  piobism.  la  still  a dllllcult  aub|i)ct.  but  Ihe 
quanlltattva  analysis  of  the  failure  of  anisotropic  composites,  whsie 
many  paramaloia  are  Involved,  becomea  Inllnltiily  mors  complex 
Tins  conlarunca  proceedings  contains  the  text  ol  twalvo  papers 
given  at  tha  AGARD  Spnclallata  Meeting  organized  to  consider 
the  problem.  The  latest  ilaveinpments  In  the  study  of  failure  of 
composite  materials  Is  contained  In  these  papers  Included  are 
analyses  of  the  failure  modes  of  Ihoae  maturluls  and  preientetlon 
ol  methnda  to  predict  such  fallurns  Included  also  am  mathodol 
ogy  and  equipment  lot  ituriying  failures  of  composite  materials, 
methods  of  tasting  compoaltes  to  detect  Inolplenl  failures,  and 
auggaatlona  of  dosign  crltarle  fur  the  use  of  compnaitsi  In  order 
to  schlovo  a safa  llle  design  procedure  lor  structures  end 
components  constructed  of  fiber -reinforced  composite  tnattiriels 
For  Individual  lltlaa.  see  N76-23e99  through  N7E-237tO 


N76-23689  Nottingham  Unlv  (England).  Dept  of  Mticfienical 
Engineering. 

PREDICTION  OF  STATIC  AND  PATIQUE  DAMAGE  AND 
CRACK  PROPAGATION  IN  COMPOSITE  MATERIALS 


131 
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M J Ow«n  and  P T Biahop  In  AGARD  Specialists  Meeting 
on  Fsiluie  Modes  ol  Compuiite  Mater  With  Organic  Matrices 
■nd  Their  Coniequencaa  on  Design  Mar  i975  12  p refs 

(For  availability  sae  N76-23608  16'24| 

Finite  element  stress  analvaie  was  used  to  predict  the  straHtes 
around  a hole  in  finite  width  plates  tabricuted  from  various 
glass-fiber  leinforced  plastics  The  reaults  were  used  to  piodict 
the  initiation  of  damage  at  holes  under  static  and  fatigue 
loading  and  showed  that  they  act  as  almost  fully  elfuctlvo  stress 
concentraturs  This  approach  leaves  a number  of  important 
problems  unsolved  Firstly,  for  eoino  materials  there  appears  to 
be  a substantial  adverse  si/o  effect  Secondly,  in  the  life  rai^ge 
from  1.000  to  1 million  cycles  the  fatigue  curve  is  nearly  straight 
end  attempts  to  extrapolate  to  long  lives  lead  to  the  pradiotion 
of  itio  sift  Btreas  amplitude  at  finite  lives  Thirdly,  tha  onsat  of 
tranivursa  fiber  damage  is  often  an  unacueptabiy  severe  oriterion 
Preliminary  work  on  two  of  the  QRP  materials  has  shown  that 
site  affects  can  be  represented  through  a fraotura  toughneas 
approach  and  the  problems  of  extrapolation  to  long  llvos  and 
damage  tolerance  can  be  doalt  with  by  means  of  a craok  growth 
law  (1)  based  on  sUess  Intensity  factor  range  Author 


N7B‘23700  Washington  Univ..  St  Louis.  Mo. 

PAILURB  CRITINIA  TO  FRACTURE  MODE  ANALVBIS  OF 
COMROBITB  LAMINATES 

Edward  M.  Wu  in  AOARD  Speaiallita  Meeting  on  Failure 
Modes  of  Composite  Miter  With  Organic  Matrices  end  Then 
Conseqeunces  on  Design  Mar.  1976  11  p rafs  (For  evailabilitv 
see  N76-23efl8  15-24) 

(Contract  F33ei6-72  C-1614.  Gram  AF  AFOSR-74.2e87| 

Quantitative  understanding  of  the  parameters  which  control 
oompoiiti  fracture  Is  imperetive  to  tha  implemriuiatlon  of  fall 
safe  design  and  inipeotlon  of  critical  load  lieanng  structures. 
For  isotropic  meterials.  fracture  is  essentially  conuoiled  by  a 
single  perametar,  e g , the  fracture  toughness  or  tha  streHs  ituensliy 
factor.  This  one  dimensional  nature  lends  itself  to  eKparimuntol 
quantlficatiurt  However,  Im  anisotropic  composltex  there  are  at 
least  seven  primary  controlling  parameters  (11  crack  length;  (2) 
crack  orientation  with  respect  to  materiel  axis  of  anlaotropY.  (3) 
nature  of  epplied  combined  stresaes,  (41  laminstiuri  gacmetry. 
(6)  deformatlonal  and  strength  responses  of  the  constituent  lemma. 

(6)  three  kinemitically  odmissible  modes  of  crack  extensioit  and 

(7)  crack  tre|ectory  Because  of  this  large  number  of  parameters, 

experimental  quantificetiott  by  systumalic  permvitatlon  of  the 
parameters  mutt  b«  realisticaliy  viewed  as  intractable  This  paper 
presents  an  analytical  method  of  roducing  these  parameters  from 
seven  to  two  and  furnishes  experimentnl  observations  which  lend 
support  to  the  theoretical  modal  Author 


N7B«23701  Deutsche  Forschunga  und  VmsucliHensialt  fuei 
Luft'  und  Riumfalut.  Stuttgart  (West  Germany) 

AN  EXPERIMENTAL  STUDY  TO  DETERMINE  FAILURE 
ENVELOPE  OF  C0MRO8ITE  MATERIALS  WITH  TUBULAR 
BPECIMINB  UNDER  COMBINED  LOADS  AND  COMPAR- 
ISON BETWEEN  SEVERAL  CLASSICAL  CRITERIA 
U Huetter,  H Schelling.  and  H Krjunti  tn  AGAHD  Specialists 
Meeting  on  Failure  Modes  of  Curnposito  Meter  With  Organic 
Matrices  and  Their  ConsequenueN  on  Design  Mur  1976  11  p 

refs  (For  availsbllity  see  N76-23Q86  15-24) 

For  uonventlonal  inotropic  materials  failure  hypotheses  are 
known,  which  yield  comparavivo  failure  strenaes  for  combined 
load  conditions.  Suuh  failure  hypothnsee  may  be  described  in 
three-dimensional  failure  envelopes,  troth,  experimentally  and 
analvticallv  For  fiber-reinfarced  compoaltes.  with  the  defined 
layeiwise  orthoiropy  of  elratloal  and  mechanical  properties,  a 
numboi  of  analytical  approaches  to  failure  hypotheiou  are  known 
!n  order  to  determine  those  failure  envelopes  of  filHir  ramforcod 
rnatitrlels  experimentally,  a testing  equipment  was  set  up  Using 
tubular  spoclmens  it  wad  puMSihle  to  find  out  the  cnticet  failure 
limits  under  gonural  in-plane  stress  This  report  descrlbos  the 
installations  required,  the  testing  schedule,  menufuclurinu  end 
structural  design  of  the  specimitns  as  well  as  ths  results  found 
by  extensive  ueries  of  exparlments.  These  results  ere  compared 
with  theoretical  values  of  failure  hypothossu  uvailcble  Author 

N7B-23702  Institut  Superieur  tics  Materiaux  ot  do  lo  Construction 
Mecanique.  Baint-Ouan  (Franca)  Lab  da  Rheologie 

INELASTIC  BEHAVIOUR  OF  COMPOSITES  (PLASTIC 
PREDICTION  BY  LIMIT  ANALYSIS)  (ETUDES  CRITIQUES 
DE  DIVERS  CRITERES  DE  PU8TICITE  APPLICASLEB  AUX 
MATERIAUX  C0MP08ITF.81 

D Leniiarhy  and  T Vihn  tn  AGAHD  Specialists  Meeting  on 


Failuie  Modes  of  Composite  Mater  With  Organic  Matrices  and 
Their  ConsequencuK  on  Design  Mar  1976  20  p nils  In 

FRENCH  (For  availability  see  N75-2369B  1b  24) 

The  use  of  mathematical  thnories  tu  study  plastic  properties, 
limit  ciitumi.  and  iini&tropu:  yield  m meXil  composltos  was 
nxamlned  Ttaniil  by  E H W 

N7S-23703  Dormer  WerKn  G m t)  H . Fnadiichshaf on  (West 
Qurtnony) 

PRACTICAL  FINITE  ELEMENT  METHOD  OF  FAILURE 
PREDICTION  FOR  COMPOSITE  MATERIAL  STRUCTURES 

H Henre  and  B Ruth  in  AGARD  Specialists  Meeting  on 
Failure  Modus  of  Cninposita  Mater.  With  Oiganic  Matni.uu  and 
Their  Cunsequenues  on  Dealgn  Mar  1976  1 1 p refs  (For 

availability  aae  N7S-23e98  16  24) 

A dimensioning  pronetiure  for  anisotropic  structurcis  with  tha 
same  resources  already  used  to  calrjulate  and  moasuie  isotropic 
structures  is  examined  Ihu  availablo  moans  of  culcufation  and 
measurements  are  the  firnte  clement  mathud  and  thu  stroln  gage 
technique  The  neceasarv  input  data  for  the  finite  element  method 
are:  the  elastic  constants  of  the  umdiraotional  lamina,  the  fiber 
orientation  to  a basic  avitom  and  the  contents  ol  the  different 
layers,  charactariiod  by  thu  elastic  oonstantb  and  fiber  angle,  in 
the  whole  lammata  Tha  output  ot  tha  used  finite  element  progiam 
are  the  itreaaos  in  aaoh  larntnn  of  thu  whole  lammats  in  any 
structure  These  atruisfa  are  cumparud  in  a laituro  criteria  with 
maximum  stiessau  measured  by  simple  test  specimans  The 
comparison  of  calculation  und  tests  of  sHveral  differunt  specimens, 
using  the  procedure  described,  are  presented  Author 


N7B-23704  Centre  d'Etudu  dos  Matlerns  Plastiquus.  Haris 
(Frar^ce) 

INFLUENCE  OF  FABRICATION  PARAMETERS  ON  THE 
RUPTURE  OP  QLASB  FIBER  REINFORCED  PLASTICS 
(INFLUENCE  DEB  PARAMETREB  DE  FABRICATION  BUR 
lA  RUPTURE  DEB  PLASTIQUE8  REINFORCES  PAR  DE8 
FIBRES  OE  VERREl 

J PabiDt  fn  AOARD  BpaclallRts  Mnnting  on  Failure  Modes  of 
Compcsile  Mater.  With  Organic  MatrlosH  and  Their  Conseqiiarives 
on  Design  Mar.  1975  11  p refs  In  FRENCH  (Fur  avHilahliily 
see  N75-236gB  16-24) 

A qualitative  and  quantativu  analyuis  was  made  uf  thu 
maroosooplc  ruoture  mechanism  in  glass  flhur  epoxy  compositeb 
Maasuiements  wore  inada  of  rupturn  churootorlslicii  undur  tensile 
and  banding  itrets  In  the  oithotropio  direction. 

Tranal.  by  E.H.W. 


N7B*2370B  Teohnische  Univ..  Berlin  (West  Germany). 

STRESS  AND  8TRIN0TH  ANALYSIS  OF  REINFORCED 
PLASTIC  WITH  HOLES.  CONSEQUENCES  ON  DSSION 
J.  Wiedemann.  H.  Griaae,  and  M.  QIahn  /n  AGARD  SptGiallsta 
Meeting  on  Failure  Modes  of  Compoaite  Meter.  With  Organic 
Malricas  end  Their  Consequences  on  Design  Mer.  1976  11  p 

refs  (For  aveilibllity  see  N76-23e98  16-24) 

Compoiitea  with  cutouts  strain  dlstributlona  in  biaxial 
reinforced  specimens  vvere  meaeured  and  calculated  according 
to  tho  oloatlc  theory  The  tarigeiMiil  stress  at  the  edge  wai 
compared  with  the  orthotropic  strength  of  the  material  Thus 
failure  position  and  ultimate  load  could  ba  estimsted  To  Improve 
strength,  various  possibilities  are  propostd:  around  lioles.  the 
woven  reinforoemsnt  oan  bs  widened  without  cutting  fibers, 
msdium  sited  holes  can  be  reinforced  by  patchsi,  large  outouts 
should  be  shaped  in  a neuttaliiing  way  and  stiffened  by 
rovings  If  patches  are  applied,  fullute  ooours  at  ths  hole  or  In 
front  of  the  patch  or  by  delaminating  Patches  with  elliptical 
shape  prove  advantageous  for  unidirectional  loading  occording 
to  thcoraticol  and  empirical  inveatlgatloni  In  casa  of  biaxial 
loading,  a round  neutralitmg  patch  oan  bi  racommondad.  With 
respect  to  this  cess,  calculations  ware  made  for  itotropic  and 
orthotropic  materials  Also  shear  stiffness  end  stress  of  the 
adhesive  ore  considered.  Author 

N7S-2370S  Royal  Aircraft  Establishment.  Famborough  (England). 
Strength  and  Fracture  Section. 

FRACTURE  BEHAVIOUR  AND  RESIDUAL  STRENGTH  OF 
CARSON  FIBRE  COMPOSITES  SUBJECTED  TO  IMPACT 
LOADS 

Q.  Dnrey  tn  AOARD  Specialists  Mealing  on  Fillurt  Models  of 
Composite  Muter  With  Organic  Meirioes  and  Their  Consequences 
on  Daslgn  Mar.  1975  12  p refs  (For  availabllitv  see  N76-23698 
16-24} 

Carbon  (iber  reinforced  plastic  (CFRP)  has  propsrtles  suoh 
as  high  specific  strength  and  stiffness  which  are  attractive  for 
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•tfotpact  ■pplicottoni  How«vPr.  it  can  ba  auacaptlbla  to  impact 
damage  at  lalatlvaly  low  incident  anaiglaa  Biiltia  fibert  in  a 
bilttla  matiia  can  abaorb  apptaciabli  amounta  of  energy  only  fay 
liactuie  pioceiiea  Thli  paper  daicribaa  a variety  of  auch  fracture 
proceaaea  by  wlilch  CFRP  lamlnataa  can  tall  under  Impact 
conditlona  Which  failure  mode  ocoura  in  a pailicuiar  iltiiallon 
la  dlacuaaed  In  terma  of  material  propartiaa.  component  geometry 
and  the  kind  of  loading  Of  particular  Interaat  to  the  deaignar 
arc  realdual  atrangtha  end  atiffnaaaea  after  Impact  and  typical 
. '*>  era  illuatratad  lor  CFRP  lamrnataa  aub|ected  to  dropwalght 
and  ball  gun  Impact,  from  aubcritrcal  enargiaa  up  to  complete 
penetration.  Malarial  modllicationa.  aimed  at  mlnimiiing  certain 
typea  of  Impact  damage  are  deaciibad  and  aaamplea  given,  euch 
at  hybrid  compoaltoa  and  modified  fiber  arrangementa.  which 
ahow  promlaa  of  Improved  Impact  realilance.  Author 

N7B-23T07  IIT  Raaaaroh  Inat..  Chicago.  III.  Straaa  Analyala 
Section 

OPTICAL  MITHODS  PON  TSSTINO  COMPOIITG  MATIRI- 
ALS 

I.  M.  Daniel  /n  AQARD  Speelalltla  Meeting  on  Failure  Modee 
of  Compoalte  Mater.  With  Organic  Matricaa  and  Theft  Conae- 
quanoea  on  Dealgn  Mar  1B76  20  p refa  (For  avallabllllv  tea 
N76-236Be  1S'24) 

Optical  atreaa  analyala  teohniquet  and  their  application  to 
the  atudy  of  deformation  and  fractura  of  compoalte  matarlalt 
are  daactlbad  and  dltcutaed.  Theta  Include  photoalaatlc  coatinga. 
moire  grlda.  holographlo  Intarfarometry.  and  liquid  cryatala 
Photoalaatlc  coatinga  are  uted  to  determine  full-field  aurface  attain 
dlttrlbullona.  attain  ooncantratlona  around  craoka  and  other 
dlicnnllnultlea,  and  initiation,  mode  and  propagation  of  fractura. 
Moira  tachnlquea  yield  full-field  diaplacamant  and  attain  dltttlbu- 
tiona.  They  have  bean  applied  to  the  dalactlon  pi  crack  propagation 
and  Ita  aaaoclatad  failure  modee,  the  determination  of  attain 
conoantratlona  and  the  atudy  of  the  Interlaminar  thaar  edge  effect. 
The  aanaltlvlty  of  the  method  can  ba  greatly  enhanced  by  ueing 
fringe  multiplication  technlquaa.  Holographlo  Interferometry  la  moat 
aullabla  for  determining  out-of-plana  dalormatlona.  It  la  particularly 
uaeful  In  the  atudy  of  flexure  of  plataa,  modaa  and  ampllludaa 
of  vibrallon.  and  failure  modea  raaultlng  In  out-of-plane  defotma- 
tiona,  auoh  aa  dalamlnallona  Tha  high  aanaltlvlty  of  liquid  cryatala 
to  heat  and  their  property  of  emitting  vlalhle  radiation  make 
them  aultabla  for  detecting  local  dalamlnatlona  and  fatigue 
fraoturaa,  All  theae  tachnlquea  have  dlfforant  advanlagea  and 
llmltitloni.  Tha  aelactlon  of  any  one  or  more  of  theae  dependa 
on  each  particular  application.  Author 

N7B*23T0a  Commlaaarlet  a I'Energle  Atomlqua,  Toulouae 
(Francel. 

POSSIILE  UTILIZATION  OP  ELECTRON  SCAN  MI- 
CROSCOPE FOR  THE  STUDY  OP  COMPOSITE  MATERIALS 
WITH  ORGANIC  MATRIX  (POSSIBILITIES  O'UTILISATION 
DU  MICROSCOPE  BLECTRONIQUE  A SALAVQE  POUR 
L'ETUOE  DES  MATERIAUX  COMPOSITES  A MATRICE 
OROANIQUE) 

J.  Auvlnet  and  J Rouchon  In  AQARD  Spaclellata  Meeting  on 

Failure  Modea  of  Compoalte  Mater.  With  Orgertic  Matrloee  an 
Their  Conaequencea  on  Dealgn  Mar  1976  6 p refs  In 

FRENCH  IFot  availability  ace  N7B-Z3e98  16-24) 

The  uae  of  a aoanning  electron  mlcroacope  to  atudy  rupture 
In  metal  matrix  compoaitaa  waa  dlacuaaed.  Particular  attention 
waa  given  to  evaluating  the  quality  of  compoalte  Impregnetlon 
under  vacuum  and  flber-mattlx  Interfacea  The  poaalblllty  of 
qualitative  examining  flbnr  corroalon  In  aged  compoaitaa  wea 
dlacuaaed  along  with  aurface  damage.  Tranal.  by  E.HW 


N7B-23709  Meaaereohmitt-Boelkow  □ mb.H  . Ottobrunrr  (Weat 
Qarmanyl. 

DESIGN  OF  COMPOSITE  STRUCTURE  WITH  RESPECT  TO 
AVOID  CRACK  PROPAGATION 

K Brunaohe  In  AQARD  Spoclaliata  Meeting  orr  Failure  Modee 
of  Compoelte  Meter.  With  Orgenic  Metricee  end  Their  Conte- 
quencee  on  Dcelgn  Mer  1Q75  9 p ref  (For  evelleblllty  aen 
N76-2369e  16-241 

Within  the  manllold  of  compoelte  atructurea  developed,  rotary 
wingc  are  the  beet  known  components  Savstel  types  ol  composite 
rototbledet  have  been  developed,  tested,  end  produced  The 
experience  with  fillgue  testing  many  QFP.  CFP  and  mixed  modulus 
coupons  and  full  scale  blade  suctions  Is  used  to  make  soma 
rlealgn  recommandatlon  how  crack  propagairon  might  be  avoided 
Raepaot  re  given  to  both  Influence  ol  fabtloellon  and  Influence 
ol  environment.  For  lorrie  casee  defotmallon  llmlta  up  to  which 
no  damage  propagation  occurs  ere  given.  Author 


N76-23710  McOonnell-Douglaa  Astroneutree  Co.  Huntington 
Beech.  Calif 

CONBIDENATION  OF  FAILURE  MODE!  IN  THE  DESIGN 
OF  COMPOSITE  STRUCTUNES 

L.  B.  Qreticxuk  In  AQARD  Specislleta  Meeting  on  Failure 
Modal  ol  Compoalte  Mater.  With  Organic  Metricee  and  Their 
Consequences  on  Dealgn  Mar  1976  24  p refe  IFor  evelleblllly 
see  N76-23e9B  16-241 

IContracti  N0001 9-72-C-022 1 . N0001 9-73  C-O406I 

Pertinent  aquatloni  era  piaeantad  lot  predicting,  from  thn 
properties  of  conitituants  end  composite  microiiiuotuiu.  the 
strength  of  unidirectional  compoaitte  aub|ecttd  to  tenalle 
compreailve,  and  eheur  loading  in  the  fiber  and  trenxverae 
dlisclioni,  the  letter  being  normal  to  thu  liber  exia.  Influence  ol 
liber  and  mittlx  ptopertlai,  voldi.  end  inalleotlve  or  unbonded 
libers  on  the  strength  and  lillura  model  of  compoiltst  are 
ditouited.  Typical  axtmplei  ere  given  on  the  applloetion  ol  raiulte 
to  the  design  ol  compoalte  lemlnilai  end  itruoturaa  Including 
ieneltlvlty  ol  proparllei  ol  mullllever,  multidirectional  oompoiltea 
to  the  aforementioned  (eilurs  modes;  leaheplng  ol  cutout 
ahepae  In  compoiile  plalei  to  mlnlmlia  tha  dependence  ol  the 
plate'a  strength  on  a given  material  atrenglh  peiematei,  uae  of 
hybrid  multipheti  coinpoiltet  to  Improve  itrength  proparllei  end 
pirloimenoi;  and  uis  of  compoalft-rslnlorced  metali  lor  buckling 
orlticsl  appIlDitloni  and  olheri  Author 


N7S- 172 12/11  Advliory  Group  lor  Aarotpece  Reaaetoh  end 
Development.  Peril  IFrance). 

FAILURE  MODIB  OF  COMPOSITE  MATERIALS  WITH 
ORGANIC  MATRICES  AND  THIIR  CONSEQUENCES  ON 
DESIGN 

G.  C.  Leornand  ISoc.  Nell  Ind.  Aitoipatlela.  Lea  MuraeuxI  Oct 
1976  8 p 

(AGARD-AR-Se)  Avail  NTIS 

Theorelloel  and  supetimenlil  data  on  Ireolurs  mechanlima 
ol  uompoelle  materials  with  organic  malrlcei  ere  reponid  erong 
with  praoticil  ivoldanoi  methoda  for  dealgnert.  Data  covet  the 
following  ateai  ptopigallon  of  cracks  rn  compoiltsi.  behavior 
ol  ply  rsinlorcsd  lebrio.  and  behavior  ol  iiiimblyplloa.  lempsra- 
turt  end  doilgn  elfeclt  end  teat  aquipmonl  ora  also  dlinuaaad 

Author 

N7B-1B23B||l  Adviiory  Group  lor  Aaroipaca  Reaaitoh  and 
Dtvalopmanl.  Parle  IFianoa). 

DESIGN  OF  STRUCTURES  IN  COMPOSITE  MATERIALS 
ISASIC  DATA  AND  INTERDISCIPLINARY  ACTION! 

Jan  1976  23  p role 

IAQARD-R-e39.  ISBN-07.  936-01 62- 7)  Avail.  NTIS 
HC  $3  60 

Quality  conlrcl  in  the  manulaotuilng  ol  composite  inatarlale 
tut  uia  In  aircraft  xtructuraa  la  dlecuaaed.  Also  dlacuaaad  aru 
Intardlsclpllnary  approachaa  tor  matariala  and  deirgn  anginaeti 
In  Ihe  devainpmant  ol  advancad  compoaitaa  Met  Irtdividual  lilies, 
sea  N7e-t9236  through  N7e-IB237 

N7tt-1973B  Briiish  Alroialt  Coip  . Wetton  lEnglamJ). 

OENERATION  OF  COMPOSITE  MATERIAL  DATA  FOR 
DESIGN 

I C Taig  In  AQARD  Design  of  Struct,  in  Cumposita  Mater 
IBsalc  Data  end  Inturdlsciplmaiv  Aotlonl  Jan  1976  p 1-7 
(For  evelleblllty  see  N7e'tB236  10-241 

□ usllty  control  in  the  minufactuimg  ol  liber  compoailse 
llaminetes)  used  in  eircrift  conitniclion  is  dlacuaaed  Bpaoilically 
conaiderod  la  the  evelleblllty  of  technical  Information  on  the 
mrchanical  and  tharmel  properties  of  laminates  The  availability 
i}(  this  mioiination  la  praaanied  in  tibuler  lorm  A rating  scale 
(lettured  A to  1:1  servaa  ea  a koy  to  the  tablns  and  indicalea 
ulthni  extenaivu  technical  Inloiniutlon  (i  ii.  lutlei  Al  or  minimal 
technical  inloimiillon  He.,  letter  El  Exposure  cl  Inminutns  to 
llio  manulocturing  envitonmani  In  g.  humidity,  soivvntal  is  also 
cunairlniod  It  is  pmposed  that  thu  burrlr.nBniitu  rsqiiirumont  lliet 
every  primary  coinpoiilte  hee  its  own  development  program  inn 
bu  rliminatort  if  components  ere  built  in  stenclardired  ways  fium 
a finite  lemily  ol  layups  umno  /rruviously  rlnvaloperj  striictiirril 
elements  J H T 

N76-1B237  Qrumman  Aerospace  Curp  . Bethpagu.  N Y 

COMPOSITE  MATERIALS  DESIGN  FROM  A MATERIALS 
AND  DESIGN  PERSPECTIVE 

A August.  R Hadcock.  and  S Daatin  In  AQARD  Design  ul 
Struct  in  Composiie  Mater  (Basic  Date  and  Interdiaciplinary 
Action)  Jan  1976  pg-t9  refs  ll-'or  avnllabillty  see  N76-tB236 
10-24) 
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Th*  ■•iDtpic*  iniiuolrv  m th«  Unitad  Stilti  h«  madl 
tlgnificani  ttiidti  in  th*  divilopmani  nt  pdvincid  compoiila 
Itchnolngy,  loi  piimiiv  *•  wall  aa  lor  tacondiry  aiructural 
ipplicatlona  Thit  lauhnology  ha»  tdvincad  to  tho  polty)  lahaia 
tha  laailbllity  ol  uaing  lhaaa  malailalt  il  i>o  longai  quaatlonad 
Unlortunitaly.  applicadona  which  can  raap  tha  banalita  ot  tha 
technology  have  not  davainpad  ai  laii  ac  they  ihould.  tinea 
impiovemanit  in  tachnical  Iknow  howl  aducation.  and  axpailaitca 
art  raquiitd  in  a numbar  ol  trata  Ona  tueh  aiaa  II  tha  intarlaca 
balwaan  tha  dtiign  anginaar  and  tha  matailtla  anginaar  Tha 
aiynilicaiica  ol  tha  daiign  anginaaiing/mtlariali  anglnaaring 
intarlaca  in  tha  davalopmanl  ol  advanced  atruoturai  it  aiamlnad. 
To  tchitva  a amooth-worliing  daaign/matarlali  Intarlaca. 
long-larm  amphiali  in  thraa  ipaclllo  araaa  la  auggaatad:  111 
aducation  (on  tlia  induatnal  (aval  and  alia  back  to  tha  collagai 
and  unlvaraltlail.  121  intaidlaoipllnary  davalopmanl  ol  advanoad 
compoaliaa.  and  131  davalopmanl  ol  compotilai  tail  atandarda 

Author 

N7l-!i33t7||l  Advliory  Qruup  Inr  Aainipaiia  Hcaaarch  and 

Davalopmant.  7aria  IFranciil 

FATIQUC  IN  COMPOtITt  MATCRIALt 

K L.  Rallanldar  (Vli  Polylachnic  Innl  and  Stale  Univl  Fab 

1S7a  28  p rtit 

(AOARD'H  esei  Avail.  NTIS  HC  $4  00 

A ganatti  ovarvlaw  ol  laligua  nl  i:uinpntil)i  niataiiali  la 
piaaantad  Irom  tha  alandiminl  ol  liaaiit  iihaiaolaiialiot  and 
concapli.  atpaclally  In  the  cuiilaxt  nl  latigiie  behavioi  ul  moit 
lemiliai  malaiiali  Author 
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26  INORGANIC  AND  PHYSICAL 
CHEMISTRY 

IncludRB  chsmtcal  analvHin,  eg.  uhromaiography.  combuition 
ihitury  elMcirochsmltilrv.  and  phoTochomiKtry  For  iHlstod 
infornmtioi^  o«o  uIbo  'f7  mii  StiUistiv^il 

f^hysivs 


N76-18262||f  AdviHury  Gioiip  lot  Aoiotipucu  Hosuoich  iitui 
OwulopiiiUMt.  Parm  (Frnncs) 

KINITIC  INIROV  OF  TURiULINCK  IN  FLAMES 

K.  N C.  Bray  1A76  21  M raft  R«pf  ftom  AQARD  Conf 

Froc  104.  Anal  and  Numarical  Mathodi  for  Invatt  of  Flow 
FialdB  with  ChAni  naacliona,  •Bpnctttlly  ralaiod  to  CumbiiHl . May 
1876 

(AOARD  CP-ie4  Papar  ll.2)  Avail  NTIS  HC  S3  60 

Iha  axaci  aquationi  of  turbulant.  uhaniically  raactinu  How 
wara  uiad.  togolhar  with  an  ordar  of  niugnituda  analyaia.  to 
dativti  an  approximata  fortti  ut  tha  turbiilanoa  Kinatic  anargy 
baldtica  aquation  for  pi'atnixad.  iwo  dlinanaional.  turbulant  flainaa 
at  low  Mach  nunibar  and  high  Raynoliii  ruimbar  Plauaibla  oloiura 
hypothaaai  wara  then  Introduaecl.  in  ordar  to  obtain  an  aquation 
which  raducaa  lu  a familiar  form  of  Iha  lurbulanua  klnatic 
anargy  aquation,  in  tha  caaa  of  nunraacting  flow  of  cunitani 
danalty  Additional  tarma.  raiatad  to  hait  lalauia  an>i  maiia 
transport,  become  imporiant  in  turbuiunt  llomaB  Eapantnantally 
obaiirvad  affaota  of  turbulanca  on  a variaty  of  turbulent  flama 
oonfigurattona  are  dmcusHod  in  tarnm  of  thin  nquntion  Author 
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Inclodai  phytictl.  ohtmia*!.  and  mtchanical  prapsrtitt 
ol  mitilt.  t g . cottotioii.  end  matlllurgv 


N7(-1732t||l  Aiivnoiy  Qroup  for  Aaroipica  RanifCh  and 
Divalopmanl.  Patia  IFranoa) 

MANUAL  ON  PATtOUl  OP  STRUCTUREt.  VOLUME  2: 
CAUUE  AND  PREVENTION  OP  ETRUCTURAI.  DAMAGE. 
CHAPTER  •:  PRETTINO;  CORROSION  DAMAOE  IN 
ALUMINIUM  ALLOYS 
William  O Bartola  Nov.  1975  89  p raft 
IAQARO-MAN'B-Vol-21  Avail  NTIS  HC  15.00 

Tha  quaitlon  ol  damaga  dua  10  fatigiia.  fraiiing,  corrotlon. 
and  alraat  cotioalon  la  dliouaaad  in  dattll.  Tha  oiuaaa  ol  (ailuia 
aia  outlinad.  along  with  lha  eharaotatlallci  ol  alaclrpohamlcal 
cotroaion.  Piavantlon  ol  and  protafliion  agalnat  tiraaa  corroaion 
and  alaotroohamioal  ooiroilon  wara  Invaiilgalad  For  individual 
lltlai,  laa  N7II-I7227  thiough  N7e.1722g 

NTS- 17227  Adviaory  Qroup  lor  Aaiotpaoa  Raitarch  and 
Davalopmant,  Paila  IFranoal. 

OUTLINE  OP  THE  CAUSES  OP  PAILURI 

In  lt$  Manual  on  Fallgua  ol  Struol . Vol.  2,  Chaplai  5 Nov. 

1975  p 1-35  (For  avallataillty  aaa  N7a-1722a  OE'ES) 

Tha  oauaaa  ol  lalluia  ara  diaouaaad;  thaaa  Inoluda  auilaoa 
damaga  and  low  lampaiaiura  biliilanaaa.  Ramadlaa  againal  waat. 
aaliura.  galling  and  trailing  ara  praaanlad  along  with  lha  aHaola 
ol  lallgua.  alloying  alamanta,  haal-traalmanla  and  agalng  on  low 
lampaiaiura  brilllanaaa.  M.J  S 

N7S-1722S  Adviaory  Qroup  lor  Aaioapooa  Raaaaioh  and 
Davalaprnanl.  Parla  IFranoa). 

ELECTROCHEMICAL  CORROSION 

In  Mm  Manual  on  Fallgua  ol  Struol.,  Vol  2,  Chaplar  8 Nov 
1978  p 28-80  (For  availablllly  aaa  N78-17226  08-28) 

Tha  ihaory  ol  chamlcal  corroaion  waa  Invaiilgalad  In  datali 
along  wllh  actual  corroaion,  protactlcn  againal  corioilon.  and 
aotlon  againal  corroaion  MJ.S 

N7S-1732S  Adviaory  Oroup  lor  Aaroapaca  Raaaaroh  and 
Davalopmant,  Parla  (Franca), 

STRESS  CORROSION  OP  ALUMINUM  ALLOYS 
In  Mm  Manual  on  Fallgua  ol  Struct.,  Vol.  2,  Chapter  6 Nov, 
1978  p 80-71  rata  (For  availability  aaa  N78-17226  0S-2B) 
Intargranular  corroaion  and  alraia  oorroaion  nracliing  wara 
aludlad  along  wilh  orachlng  machanlima  In  aluminum  alloya  and 
data  and  laata  ralatlng  to  ihoaa  alloya  Prograaa  In  itraaa  corroaion 
laating  la  raporlad,  and  wayi  of  pravanllng  ilraia  corroaion 
craohlng  ara  Includad  M.d  8 

NT9-19299|tl  Advraory  Qroup  lur  Aoroipact  Raaearvh  and 
Davalaprnanl.  Pant  IFranual 

SPECIALISTS  MEETING  ON  ALLOY  DESION  FOR  FATIGUE 
AND  FRACTURE  RESISTANCE 

Jan  1978  170  p rein  In  ENGLISH  partly  in  FRENCH  Proianlad 
at  doth  Maaiing  nl  Struct  and  Malar  PannI,  Bruaiala,  13  18 
Apr  1975 

lAGARD-CP-IBS.  ISBN-92  835  01 6 1 -91  Avtrl  NTIS 
HC  $8  75 

Tha  oonlnranca  oonaidarrng  tha  mrcroalrur.iuta  ol  aaroapaca 
alloya  and  tha  aaaocialad  allacu  on  laiigua  and  Irictura  taaialanca 
II  rapartad  Aluimnum.  Ilianriim.  and  latroua  alloya  war# 
conaidnrad  For  inrlividual  llllua.  ana  N7n  19259  thiough 
N7fl-IS274 

N76-19269  McMaatar  Univ . Hamilton  (Onliriol  Qepl.  ol 
Matalliirgy  and  Matariali  Scianca 

• ASIC  MICROSTRUCTURAL  ASPECTS  OF  ALUMINUM 
ALLOYS  AND  THEIR  INFLUENCE  ON  FRACTURE  BEHAV- 
IOUR 

J D Embury  In  AOARD  Spacrallita  Matting  on  Alloy  Dttign 
(or  Fallgua  and  Friirrtura  naiiitonoa  Jan  1975  13  p raft 

Sponatjrad  m port  by  Nall  Haa  Counutl  and  Oafvnuu  Raa.  Buard 
(For  availability  aaa  N76-19268  10'2S) 

Faclora  which  datatinma  tha  acala  end  diatilbiition  ol 
pranipitata  paiiiolaa  in  aluminum  alloya  and  than  allacti  «n  yield 
tliangth  ara  clliciiaaod  Thn  inlluanca  ol  CUtraa  intarmaialllci  on 
Iracluiii.  jnri  intargrrinulii  Iracluia  ara  analyaod  In  tarma  of  Itrain 
liardaning  F 0 S 

N7B'1B270  Aluminum  Co  of  America.  Alcoa  Canlai  Pa 
Enginaaring  Propeitina  and  Taaiing  Div 


DESIGN  OF  ALUMINUM  ALLOYS  FOR  HIGH  TOUGHNESS 
AND  HIQH  FATIGUE  STRENQTH 

J C)  Kaulman  m AGARD  Spacialitlt  Maating  on  Alloy  Datign 
for  Fatiyuo  and  Fraclura  Reiiitanca  Jan  1976  26  p lals 

IFui  availability  ana  N7a  19268  10.26) 

Tha  basic  conciipta  iimployod  in  duiignmu  Iractura-raalitant 
iiluniimiin  alloya  am  reviiiwed,  and  spacitic  ahamplai  of  tha 
apiilicatipn  of  ttiuaii  concopla  are  praaantaU  in  detail  Tha 
iinpoitanr.u  of  conaidoration  ul  atrangtli  and  atrarM-corrotion 
rnsibtancfl  in  addition  to  toughnava  and  fatigue  alrangth  la 
ainptiHsi/uil.  and  il  m poinmd  out  ttrai  itioat  Bucceaafijl  applicationa 
nf  alloy  doaigii  tmJiimiuiiB  liava  bean  in  tha  araaa  of  toughneta 
iiiKl  htiuaa  currtnaon  luhistance.  with  little  cnminarcial  auccaat 
in  the  aiaa  nl  fallgua  Tha  rolaa  ol  inlailocat  and  of  varloui 
titat  and  lypna  of  pailiclaa  In  Initiating  and  piopagallng  ciaeki 
II  aaaininad,  and  lha  tiapi  nacaaeaiy  to  conliol  tha  tut  and 
ipacing  ol  Iniolubit  cpnilltuanta  and  pragipitalai  aa  wall  at  the 
yiain  morphology  are  ditciiitad  Outatandlng  aaamplaa  of  tha 
application  of  mlcroalruotuial  control  art  aluminum  alloya  204S, 
2124.  24  1 8.  7060  and  7475,  and  tha  ipacific  apptoachaa  to 
than  davalopmant  at  wall  ii  data  llluitraling  tha  commticlal 
tuccati  aia  prnianlad  01  lha  group,  7476  rapraiania  lha  optimum 
ovallabla  in  the  loughnaii  ragima,  while  7080  providta  tha  beat 
combination  ol  atranglh.  toughnait  and  itrait-oorroaion  rtiltlanoa 
of  tha  commarclil  alloya  Author 


N7B-1B271  Royal  Aiicralt  Eitiblithmant,  Fitnburough  (England) 
Matariali  DapI 

MBTALLUROICAL  AtPICTS  OP  FATIGUE  AND  FRACTURE 
IN  TITANIUM  ALLOYS 

C A Stubbingion  In  AGARD  Spwiialrata  Maating  on  Alloy 
Doiiyn  lur  Fatigue  and  Fracture  Raaitlanca  Jan.  1978  19  p 
rnia  IFpr  iviilabillly  tea  N75-IB2B8  10-28) 

Tha  baiio  laaturai  ol  alpha-beta  titanium  alloya  which  iiaull 
in  piopatty  aniaulicipy  aia  lha  altalic  and  plaiiio  anlilropy  ol 
lha  hnaagohtl  alpha  phiaa.  and  lha  •analllvlly  ol  than  mloioittuc- 
tiiraa  in  tharmomarrhinioal  pruuaaainu-  Machanlama  of  fallgua 
critok  initiation  and  mlcrualructuial  raqulramanli  for  taililtnct 
tn  initiation  ara  dlicuaaad.  Tha  allecl  nl  ctyatallogtaphy  on  latlgua 
crock  growth  la  daicribtd,  and  lha  appaiant  conlllot  rn  micioiltuc- 
luial  laquiramanK  lot  raalalanoa  to  lallgua  citek  inlliatioii  and 
raaitlanca  to  latlgua  ortuk  giowth  It  indloatad.  Il  It  uunuludad 
ihti  111  lutuia  woik,  mioiactiuctuia  tnd  lamuta  thould  be 
uoniidaiad  iimullanaoutly  in  lolation  to  lillgut  ptoptillaa,  itlhtr 
than  lapaiataly,  aa  haa  laigsly  bean  lha  oiia  hilharlo  lha 
rilalionthipi  batwaan  miciDitiucluii,  Intaitlltlal  conlant  and 
loughnaat  in  titanium  alloyi  aia  dlicuitad,  and  tha  impoilanca 
ul  cryilallography  it  highlightid  II  It  luggitiad  ihii  optimirition 
tnd  conliol  of  mlciuitiucturi,  Inliiitlllil  nonttnt,  tnd  ttatuia 
will  bi  iiquirid  lor  maaimum  loughntti,  tnd  lur  rntairnum 
tatiitinua  to  ttiiit  coitutlon  And  lutliinad  load  cracking  in 
ulpha-haia  alloyt  It  li  alao  luggtaltd  that  tha  approach  to  tha 
taxiura  paiamatai  could  ailhar  ba  to  random  lia  it  by  heat 
tiaatmant.  or  to  control  it  and  taka  advanlaya  ol  lha  lough 
crianlationi  Mammum  diraclional  loughnaat  will  bo  oliliiinod 
by  a cumbination  ol  microHtiuctuial  optimijuliuri  and  toatural 
toughening  Aulhoi 

N7B-18272  Rockwell  Iniomational  Cnip . Thoiitand  Dakt.  Ctlil 
Soianct  Ctniar 

TKI  IPPICTS  OP  MICROSTRUCTURE  ON  THE  FATIGUE 
AND  FRACTURE  OP  COMMERCIAL  TITANIUM  ALLOYS 

N E Patoh.  J C Willlama.  J C Chaanult.  and  A W Thunipton 
In  AOARD  Spauiallalt  Matting  on  Alloy  Daaign  lot  Fntigua 
and  Fractuia  Rtiialtnct  Jan  1876  14  p lalt  (Foi  availability 
tea  N76- 19268  10-28) 

Tha  metallurgy  nl  commeroral  alpha  • beta  trltriiiim  alloyt 
peimiit  a great  varraty  at  microtlruclurat  to  be  obtained 
Equivalent  itrengih  levala  can  Iraguantly  bo  obltinad  ih  a given 
alloy  with  lavertl  dillarant  micioilrucliirai,  making  ii  poiiibhla 
to  optirnirt  propartiai  other  than  atianyth  and  rnodulut  by 
manipulation  ol  microttiiictura  Tha  allact  it  ditouiied  ol 
micioitruciura  on  lallgua  and  Iractuia  bthtyioi  ol  two  commarcial 
Ti  alloyt.  TI.BAI-4V  and  Ti-6AI-2Sn  4Zi-6Mu  Emphttit  it  placed 
on  Ittigue  crack  growth  rate  (and  oorrotioh  Itiigutl  propartiai. 
tnd  on  Irtcturt  toughnait.  The  inllunnca  of  mlcioilructura  on 
aanondary  prupcillat  luch  to  itraii  conution  clicking  it  includtd 
whin  appropiiita  In  ordai  to  illuitrtia  principlat  important  to 
alloy  datign  ooncapti  lalartnca  la  made  to  work  on  tha  allauiii 
ol  micioitructuie  and  minoi  alament  additiunt  IM  and  Ol  to 
alngla-phaiB  model  Ti  allovo  Author 

N78-1S272  Calllornia  IJniy  . eaikaluy  Lawinnea  Bnrkalay  Lab 
Inorganic  Materitit  Rataarch  Div 


26  METALLIC  MATERIALS 


PUNOAMBNTAL  CON8IQCMTIONS  IN  THE  OE8IQN  OP 
PEAROUt  ALLOYS 

Vicior  F Zackuy  fn  AGAHD  Spncialiut*  Mvutitty  on  Alloy  Doaigti 
for  Fatigiio  atu)  Fracturo  HaniHtdoct  Jun  1976  20  p rulh 

SpottBorod  in  pari  by  EHDA,  ONH.  AFML  and  Army  Matai  and 
Mach  Rob  Cnnter  (For  availability  boo  N7B‘ 19266  10>26) 

The  alemoiUtt  ut  dafoct  Htiuclurit  uiul  itucrohtiucliiiu  m 
iiltiHhigh  iitrength  Btuelii  that  inihience  (hu  pluiin  Nhuin  hacture 
woro  Htudiaci  with  umphasiB  on  the  miHteiiiti/ing  pluiHe  in  hoa: 
tinulmunt  Tho  HUitoniti/ing  tompHiatiim  uffacth.  unit  Ihe  (lacturo 
toughnuNH  of  (luonched  and  ternpored  stoolH  ate  diBcuiftod  alonu 
with  carbon  (ran  (ariouN  alluy»  F O S 

N76- 19274  AdviHory  Orou|i  lor  AeioHoaia  Ratiaarch  and 
Davalupment.  Puns  (France). 

MECHANICAL  PARAMETERS  (PATIQUE  ANO  TOUQH- 
NEIR)  OP  CERTAIN  VERY  HIQH  BTRINOTH  8TIIL  ALLOYS 
[CARACTERI8TIQUB8  D'lMPLOl  (PATIQUI  ET  TENACITB) 
DE  QUELQUeS  ACIERE  A TNEI  HAUTE  REBIITANOEl 

P Rabbe  and  C.  Amtailag  fn  Its  Spaclallala  Malting  on  Alloy 
Daaign  lot  Fiibgua  and  Fiaclura  Raalilantii  Jin  1876  B p 
mil  In  F'RENCFI  (Fur  a.railabllitv  laa  N/6. 18266  10-26) 

Inviiatigallona  wnm  uairlad  uul  on  Iha  lollowing  aubllota 
mlutail  lomtlaln  iIhhI  alloya  commonly  uild  in  airctilt  itrucluria 
11}  atudy  of  tho  inillabon  of  tatigua  oracki,  12)  induranoa 
ohaianloilabca  undii  tanaion/oompraaaian  IQoodman  diagram), 
131  dtilorniinabon  ol  Iho  ctllical  conitraint  intanilty  laotor.  and 
(4)  gttipha  ol  crack  ptopognllan  apiidi  Fha  following  ipioitic 
Hteala  waia  Invaillgalari  3&NCD16,  1bCDV6.  and  226NKDV 
8 4.  Tba  teaolla  may  bo  uiad  to  tank  tin  varloui  malitiala  in 
ralatlon  to  Ihoir  intaiularl  uaa  and  alao  provlda  ((uantllitiva 
mlaimotloii  nri  dcceolabla  cunmraiMl  valuaa  iinilai  aaivici 
iiondllioni  Author 

N76'2B40B||I  Adviauiy  Gidup  lor  Aiiiaa|iiii:a  Ruatiuirh  and 
Oivalopmant.  Paria  (Franca)  Sirucbiiaa  ami  Malaiiiilh  Ranai 

REVIEW  OR  ADVANCED  POWDER  M ETA  LLU  R C 1C  A L 
PABRICATION  TECHNIOUEB  IN  EUROPEAN  NATO 
COUNTRIEB 

P W SulcIlK  (Alumlu  Energy  Raa  Fatab . Hutwall.  Englaiidl 
Jun  1870  12  |i 

lAGARD-R-edl,  ISBN.92'836  1220  01  Avail  NTIS 
HC  $3  60 

Vailoui  but  coiiaoi'Hi'b— ■ ' 'olmiuu'ia  currmiilv  uiuloi  iiivnKtiga- 
bun  an  daicrlbad  lor  Ilia  labiluallon  ut  tilaiiiuni  anil  nickal  iilluya 
tor  application  in  liiyli'inlagritY.  (uglily  altoaHid  auiuanuma 
compuiianla.  Tha  piaaaiil  atula  ol  Ilia  art  in  lliia  Meld  la  avaluolail 
and  lacoinmandilioiiH  mada  iwlavani  to  tba  pnpaiation  ol  tho 
lorlhuoming  apaciallita  maaliiiy  on  Advancud  Fabilcalion 
Tachniquaa  in  ( owdar  Maialluiyy  and  lhaii  Ecunuiiiic  biiplioa’ 
tioiii.  Aulboi 

N76.33332||l  AJviauiy  Qmup  (oi  Aeioapaua  Raaeaioh  and 
□avalopmaiil.  Paila  IFrancel 

THE  THEORY,  BiaNIFICANCE  AND  PREVENTION  OF 
CORROBION  IN  AIRCRAFT 

Sap  I97S  156  p rata  Praaantad  ua  a lectura  aailaa. 
Wright- Pallaiaon  AFB.  Ohio.  6-7  Oct  1976.  Oalft.  Natheilaivla. 
It  (2  Oct  1976.  Llaboii.  14-16  Oct  1976 
IA(IAHD'LS-B4I  Avail  NTI6  HO  SB  76 

Tha  Higiiilluanco.  implicatlona  and  acunoniica  of  Ilia  varloiia 
lypea  ol  curioaion  In  airciaft  ware  diacuaaad.  aa  wall  aa  tha 
tliiaata  and  pravantiva  moaauieii  lor  tha  product  Ilia  oycla.  daaign. 
matarial  aiilaclidn.  conitruction.  malntananoa  and  repair.  Inapactloti 
and  laat.  Tha  alraaa  la  placad  on  tha  naad  lor  graalcr  application 
ol  known  pravantiva  mathoda.  graattr  vlalbllity  o(  Iha  pioblam. 
aapandad  aiiglnauilng  uducatlon.  and  bailor  praatical  Itantlet  ol 
knowledge  and  lachnologv  For  Individual  lltloa.  bbb  N70'33333 
Ibrough  N7a-33340. 

N7e-33333  Prornlaal  IN  F I.  Silver  Spiiiio.  Md 
INTRODUCTION:  A BURVEY  OF  THE  PROBLEM 
N E Prornlaal  hi  AQAHD  Tha  Theory,  Slynllicanca  and  Ptovant 
ol  Corroalon  In  Aitcrall  Sap.  1B76  5 p (For  avallabilliy  aaa 
N7e'33332  24  26) 

Tho  uviitall  aiiiiuilon  and  paripaotiva  nl  tho  coitrmlon  ptoblemt 
in  airctalt  wai  ravlawad  A atriklng  paradoa  la  lhal,  daapita 
aalanaiva  laaaaroh  and  knpwladga  in  tha  flalu  of  corrosion  and 
practical  maaaurai  to  comhat  It.  aircialt  corroalon  damage  la 
aim  being  axpaiiancad  that  annually  la  coating  many  mllliijna  ol 
dollaia.  aa  wall  as  Indliact  ponaltlaa  such  aa  atwriad  mlaalona. 
dociaaaad  aircraft  iiaago  fnctoi.  anrt  avon.  ccoaaalOiisliy.  aalaty 
haiirda  to  aircralt  and  paraonnal.  It  appoira  that  Ihara  dots  not 
axiat  an  adariuata  tranalar  of  tachnoiogy  batwaan  aclantiatx. 


enginaata.  daaignari.  and  uaara.  Tho  coat  of  corroalon  should  ba 
(lataimlnad  by  looking  at  a complata  Ilia  cycle  ol  a total  lystain. 
Aitcrall  are  >ub|sct  to  ptaclically  avary  typa  at  corrosion 
pitting.  iiitai||iaiiular.  faligua.  aliaae  corioaian  cracking,  ciavica. 
bactarial.  ambrltilamsnt.  batting,  galvanic,  ale  Esiy  accaaa  lor 
in  tilu  inapectioii  should  ha  a puma  factor  in  airmafi  daaign 

Y.J  A 

N76'33334  Tachiiiicha  Hogotchool.  Ualft  INalharInndal 
CORROBION  THEORY  AND  PRACTICE 
W A Schultia  hi  AQARD  The  Thooiy.  Significanca  and  Pravoni 
ol  Corroalon  in  Aiicraft  Sap.  197G  If)  p rata  fFor  availatiility 
ana  N7e  33332  24  261 

A nuinbar  of  biiaic  colicnpta  and  dalinltiona  lalutad  to  corroaion 
warv  fiiat  laviawad.  such  us  iiiatsllic  cuiruslon.  olactrolytic 
corioslon.  slactroohomical  rsactlon.  alactroda  roaotlon.  Tha 
iharmrxlvnainloal  conoapt  of  tho  attuillbrium  alaotroda  potontlsl 
was  than  Introduoad  and  applied  lo  tha  varloua  typai  ol  alaotroda 
raaotloiia  that  could  occur  batwaan  metal  and  anvlronmant.  Tho 
kiiiallc  concapta  ol  polarirallon  and  ovaipolantlal  ara  traalad  and 
applied  to  tha  atudy  of  tha  rata  ol  tha  laaotlona  that  ara  Involvad 
In  oortoalon  piocaiaaa.  Thli  la  tallowed  by  a dlscuakion  ol  tha 
mixad  potantlal  thaory  of  olsctroohamlcsl  uorioalon  lor  a 
homoganaoua  matal.  Soma  aapsets  of  tha  lypni  ol  oortaalon 
that  uan  occur  whan  a matal  conilali  ol  dlNatanl  phaaOB,  o 
combination  ol  dlllarant  matala  la  uiad,  or  a malal  altuctuta  la 
aipoaad  lo  an  inhomoBanaoui  anvlronmant  or  to  atraaaaa,  ara 
ptaianlad,  lhaaa  Includa  pitting  corioslon,  oravlca  cortoalon, 
intergranular  (loriution,  straaa  corroalon  oracklng,  or  ootroalon 
lallgua.  Y.J.A. 

N76-3333B  Ohio  Stais  Unlv  . Columbua.  Dapt.  ol  Malallurgical 
Enginoarlng 

ECONOMICB  OF  CORROBION 

R W.  Staahls  hi  AQARD  Tha  Theory,  Slgnllloancs  and  Pravant. 
ol  Corrusiuii  In  Alicrall  Sap.  1876  3 p (For  availahlllty  aaa 
N7e. 33332  24.261 

Tha  uncartamllaa  ralatad  lo  thi  pioblama  ol  dellnlng  the 
taxi  uuela  ol  curiuelun  to  mllltaiy  aliciatl  due  to  Iha  complata 
lack  ul  mainpulabla  Inlormallon  ware  daacrlbad.  VailoUB  Inlormsd 
but  iiilormul  iiullmalai  auggaal  that  Iha  ooali  dlrantly  aiaoclatad 
wiili  cuiioyiun,  moludlng  lapair  end  Inipaotlon.  ara  at  Itaet  25% 
ul  Hill  iiuimlentnce  ooiti.  which  aio  ol  Iha  urdai  of  II  6-2.0 
billion  pm  year  Soma  ganoral  oonaldaintlona  which  should  aanra 
II  a lUiieonabiD  baila  for  impiovlng  tha  undaralanding  of  not 
only  coiiuHion  aconomlci  but  tha  ganeial  problom  ol  malnlananca 
aconomici  aia  oiitlinad  Author 


N76-33336  Naval  Alroialt  Melotlali  Lob.,  Flaatlinda  (England). 
CORROBION  IN  AIRFRAMES,  POWER  PLANTE  AND 
ABBOCIATED  AIRCRAFT  EQUIPMENT 

E J.  Hammarelay  hi  AQARD  Tha  Theory,  Significanca  and 
Pravant  of  Corroalon  In  Aircralt  Sap.  1976  16  p rafn  [For 

availability  aee  N7e-33332  24'2e) 

A levlaw  ol  cuiioalun  problems  in  airfiemaa.  powsi  planle. 
and  alictall  opulpniani  pilinaMly  luiind  on  naval  and  othei  aircialt 
oparating  in  marine  anvironmunis  was  prosanlad  Tha  following 
loclore  aflootiiig  Ihu  pioblam  wain  firet  dlicijenad-  expoiuro 
Ispaolal  iiaturii  ol  marina  unvironment).  Initial  atandarda  Ichuica 
ol  inatuilala.  piouirtion  anil  Inspoctlon  tochniguaa.  mulntenunoa). 
feadbocL  ul  Intormelion  (batwiirin  aMglnaarn,  duaignera.  and  iiaars], 
iicDiiomlrn  (oilginsl  coal  and  operuting  ooill.  awaranati  of  tha 
problom  (training  ol  iinursi  Specific  ccrruslan  pioblams  aiicouii- 
toiad  In  tho  following  aircralt  cornponenta  ware  than  dteorlbad: 
Biiliame  structuraa  (aluminum,  inagnaalum,  farroua,  titanium 
alloya.  paint  protautlva  lyetomi.  geoniatrlo  ooniiilarallons,  and 
Iha  use  ol  tampoiaiy  or  supplementary  praiorvatlvea).  engines, 
end  airctalt  equipment.  Soma  ooinments  on  cnrroslon  tncnltdtlng 
woro  also  given.  Y.J.A. 

N7&-33337  Maiierachmltt-Bonlkow-Blohni  G ni.b  H..  Munich 
IVVeet  Qetminyl.  Airctalt  Div. 

CORROBION  PREVENTION  TECHNIOUEB,  MAINTENANCE 

ANO  REPAIR 

Karl  0.  SIppsI  hi  AQARD  The  Thaory.  Slgtillloanus  and  Pravant. 
ol  Corroalon  In  Alnnalt  Sap  1076  IB  p r«fa  (For  avallabilliy 
saa  N76'33332  24  261 

PoasIbllMIta  which  exist  to  inoraasa  tha  corrosion  lasittanca 
cl  aircraft  eltuclutss.  mainly  involving  aluminum  alloya,  ware 
daacrlbad  Malarial  saloctloii  and  Its  Iraalmant.  application  of 
auttabla  surface  protectlona,  and  approprlata  procedural  during 
Hisambly  ware  oonaldorad.  Othar  mitarlals.  auoh  aa  titanium 
and  alsal  era  alto  taken  Into  ccnildiratlan  Special  altantlon  ii 
drawn  to  Ihosii  probluma  which  atlia  during  aaaambly  and  raiult 
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from  Incompatibility  ol  protictivo  coitingi  with  atiuotural  milarlilt 
01  fpitonofi.  Furlhiimor*.  a abort  daiorlptlon  of  a procadura 
uiad  to  datarmlnt  Impaction  Intaivala  by  taking  corroilva  Influanca 
into  account  waa  givan.  Aa  curroalon-piavantlva  coatinga  on 
autfacaa  and  laatanaia  ara  aaally  damagad.  aimpla  and  Inanpanalva 
repair  matfioda  obtain  great  aignlllcanca  In  practice.  Tharalora. 
mathoda  In  common  practice  In  today'a  airciatt  maintananca  to 
repair  corroalon-prevantive  coatinga  ere  doacribad.  Author 


N76-3333B  Soclata  Natinnala  Induatiialle  Aaruaiiallala.  Suraansi 
IFranoal.  Lab  Central. 

CORROIIONi  tTUDV  AND  DITCCTION 
M.  Brunin,  0.  Sartour,  and  C.  Baiaud  In  AQARO  The  Thaoiy, 
Signllloanoa  and  Prevent,  ol  Corrnalon  In  Alroralt  Sap  1S7B 
16  p rela  (For  avallablllly  aaa  N7B-33332  24-2SI 

Two  llnaa  of  approach  to  tha  atudy  of  corroalon  phanomana 
aia  anamlnad  In  parallel:  corroalon  rapioduollon  and  accalatatad 
taata,  and  datarrninrtilon  ol  corroalon  ralaa.  It)  Aoclarstad 
Corroalon  Taala.  Varloua  typaa  of  taat  hava  baan  davalopad  for 
tha  raproduoilon  and  accalaratlon  of  natural  phanomana.  auch 
at  aalt  tpray,  conllnuoua  and  alternating  Immaralon.  and  climatic 
cyola  taata,  togathar  with  aapotura  to  marina  and  tropical 
anvlronmantal  oonditlont.  Tha  davalopmant  and  utllliatlonofthaaa 
taata  by  a tarlat  of  axamplat  it  damonatralad  (2)  Meaaurantant 
ol  Corroalon  Ratat.  Tha  rale  ol  corrotloii  la  obvioutly  a valuabla 
tool  for  loracaatlng  damaga  raaultlng  from  thit  phanontanon, 
and  Itt  maaturamant  it  tharalora  amply  |utttllad.  Mathoda  uaad 
In  thIt  contaal,  In  ptrlloular  tha  uaa  of  potantlottatlc  ounraa  and 
maaturamant  ol  Impadanpa  at  low  Irrquanolat,  ara  daacribad, 
Tha  applloallan  of  thaaa  mathoda  to  tha  tatting  ol  anudliing.la 
llluttratad.  In  the  conlait  of  ttraat  coiiotlon  cracking,  tha  atudy 
ol  tha  kinatict  ol  crack  piopagatlon  llkawlaa  rapraaanta  a powarful 
mathod  ol  Invetllgallon  and  loracaatlng.  Authoi 


N7B-333U  Ohio  State  Uiuv . Columbut.  Dapt.  ol  Meteiluiglcal 
Cngliiaaring. 

DltiaNINQ  FOR  CORROSION  PR6VINTI0N 
R W.  Staahia  In  AQARO  Tha  Theory.  Significance  and  Piavanl. 
of  Coirotlon  in  Aircraft  Sap  1B7B  26  p rala  (For  availability 
tea  N76-33332  2>t  2ei 

Approacliat  that  may  be  uaad  In  alrcialt  daalgn  to  pravant 
or  mlnimlia,  in  general,  corroalon  ware  dltcuaaad.  Thato  includa: 
111  timpia  pravantiva  Idaat.  auch  at  avoiding  chlorldaa,  high 
turfaca  atraacat,  hydrogen  In  inatalt,  ale..  (2)  point  of  view  that 
alroralt  mutt  ba  datignad  on  tha  batit  ol  cyclic  loading  or  fatlgua, 
13)  the  Ilia  cycle  ootia  (capital  and  maintananca)  mutt  ba  kapt 
aa  low  at  pottibit  without  comptoinlaing  talety,  raliabllliy.  or 
availability,  (4)  compromito  muat  ba  made  batwean  tha  uaa  of 
high  tlrangth.  light  weight,  hateroganaoua  material  ayttame  and 
the  ohamlcel  or  rnaohanical  Inalablllty  of  all  enginaarlng  matarlalt, 
with  raaultlng  problarna  of  accalaratad  corroalon  duo  to  Intimate 
luatapoalllon.  Appllcatiunn  were  made  to  Ihu  O-t  program  and 
to  varloua  alloyt.  YJA 

N7II>33340  Adviaiity  Group  lor  Acrotpoca  Hnaearoh  and 
Davalopmant.  Parle  (Franca) 

PHIVINTION  AND  COMBAT  OF  CORROSION  IN  AIR- 
CRAFT STRUCTURGB,  BIBLIOGRAPHY 

In  Its  Tha  Theory,  Significance  and  Prevent,  of  Coirotlon  In  Alroralt 
Sap.  1676  34  p reft  (For  avoUablllty  lat  N7e'33332  24-261 
A bibliography  with  abatraula  dealing  with  aircraft  coiroilon 
waa  praaaniad  Tha  (allowing  araai  worn  covorad.  high  tampaia- 
tura  corroalon.  arotlon  and  cavllallon.  manufaaturing  piuceBaaa. 
non-daitruotlva  tailing  and  Inapaotlon.  follura  analyaii.  (raclurt. 
fatlgua.  and  itraii  corroilpn  cracking,  waar.  ynnaral  and  galvanic 
coirohlon.  aafollailon,  localliad  corroalpn,  coatinga.  aurftoa  tinlih, 
and  plating,  powai  ganarntlnn.  fuoli.  and  oombcitlon.  matarlala 
aalaotlon,  taallng.  and  avalrjotion  Author 


N77-1B1B3||I  Adviaory  Group  lor  Aaroipaoa  Raataroh  and 
Davalopmant,  Parli  (Franca). 

AOVANCID  FABRICATION  TICHNIQUIB  IN  FOWDBH 
MITALLURGY  AND  THIIR  ICONOMIC  IMRLICATIONB 

Nov.  1976  240  p tala  In  ENGLISH  partly  In  FRENCH  Praaaniad 


at  tha  42d  Meeting  ol  iho  AQARD  Struct,  and  Malar.  Panel, 
Ottawa.  Can..  4-9  Apr.  1976 

IAOARD-CP-200,  ISBN-92-B3S-0171-3)  Avail:  NTIS 
HC  At  l/MF  AOt 

Tha  technological  and  economic  achiavamanta  ol  powder 
malillurgv  lachniquat  ara  oonaldarad.  Tha  production  ol  powdam, 
the  atita-of-tha-art  of  taohnlquat  lor  conaolldatlon  of  titanluTri 
and  tuparalloy  powdart  to  near  net  thapaa^  Idedalapmant  ol 
Improved  matarlalt  qualltlet.  and  coat  reduction  ard  ttrfphailiad. 
For  Individual  tltlaa.  eta  N77. 16163  through  N77-1S178 


N77-1B1B3||I  Alt  Force  Matarlalt  Lab  , Wright-Pattaraon  AFB, 
Ohio. 

TRBNDB  IN  THI  APFUCATION  OF  ADVANCBD  FOWDIN 
MITAUUHOV  IN  THI  ABROBFACE  INDUSTRY 
Q.  P.  PtIatton  In  AGARD  Advtn.  Fabric.  Taoh.  In  Powder 
Mat.  and  Thair  Econ.  Implloatlont  Nov.  1676  6 p (For  primary 
dooumant  aaa  N77- 16162  06-20) 

Avail:  NTIS  HCA11/MFA01 

A varitly  ol  |al  propultlon  and  alrlrima  oomponanlt  ware 
axamlnad  In  tarmi  ol  coat  faolort.  It  la  ahown  thti  tha  dominant 
laotor  In  Inoraating  ooalt  la  malal  removal  or  machining.  Powder 
maltllurgy  la  ptopotad  at  a maana  ol  reducing  the  ooatl  of 
machining  angina  and  aircraft  oomponanlt.  Hot  lioatatio  prtttlng. 
rotating  alaotroda  prootta.  prait  and  alnlar.  and  aatrualon  are 
among  the  procataai  dlaouaaad.  J.M.S. 


N77-1B1B4||I  Commiitarltt  a I'Enargla  Alomiqut.  Qranobla 
(Franca). 

PRODUCTION  OF  POWDIRB  PROM  TITANIUM  ALLOYS 
BY  VACUUM  FUSION  CINTHIFUOATION  (PRODUCTION 
OB  POUDRIB  D’ALUAOIB  01  TITANS  PAR  PUBION- 
CINTRIFUOATION  BOUB-VIOII 

Jacquaa  Dacourt.  Jaoquat  Davlllatd.  and  Qatard  Stinlorl  In 
AQARD  Advan,  Fabric.  Taoh.  In  Fowdar  Mat.  and  Their  Soon. 
Implloilloni  Nov  1B76  I3p  In  FRENCH  (For primary deoumeni 
•aa  N77-16IB2  06-261 
Avail:  NTIS  HCA11/MFA01 

A prooaaa  la  praaaniad  for  febrloatlng  powdara  ol  TABV  and 
TA02SD  illoya  eliboritad  by  lualon  oantrllugatlon  under  election 
bombardment.  An  epparalui  la  daacribad  with  a oapaolly  (or 
Induatrlal  pioductlon  ol  metal  powder.  The  propertlaa  el  tha  powder 
thui  faahloned  era  diacuaaad.  Large  placaa  of  metal  have  been 
worked  by  frit  and  aplnnlng  at  tamperaturaa  between  860  end 
1 too  C.  Tha  itructural  and  maohanisal  propertlaa  of  tha  produota 
In  tha  cold  atala  art  compared  bafora  and  after  hnal  trealmant. 

Trane),  by  A.H. 


N77-1I1BB||I  Nuolaar  Melala,  Ino  , Wait  Concord,  Mata, 
PRODUCTION  OF  TITANIUM  POWDIR  BY  THE  ROTATINQ 
lUCTROOB  PROCISB 

Gerald  Friadman  In  AQARD  Advan  Fabric.  Taoh.  In  Powder 
Mat.  and  ThtIt  Econ.  Impileationt  Nov.  1976  6 p (For  primary 
dooumtnl  •••  N77-1B162  06-26) 

Avail.  NTIS  HCAII/MFAOt 

Tha  titanium  alloy  powder  made  by  tha  rotating  alactrode 
prooaaa  oontltla  ol  ciotaly-iliad,  high  purhy  iphtrloal  (itrllalaa 
within  tha  range  of  BO-UOO  micromalara.  Although  tarlltr  REP 
powdara  had  bean  produoad  by  a tachnlqua  am  ploying  a 
lungittn  oathodt,  Ihli  lotirot  ol  contamination  waa  eliminated 
if  a ,'Biult  of  prooeta  modification!  which  makt  uaa  of  titanium 
oethodaa.  In  althar  a conaumabla  or  nonconaumtbla  moda. 

Author 


N77-1I1SB||I  Leybold-Haraeua  Q.mb.H  . Hanau/Meln  (Wear 
Garmanyl. 

PRODUCTION  OP  HtQH  PURITY  MBTAL  POWDIR  BY 
BUCTRON  SIAM  TICHNIQUI 
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H.  Sitphin  In  AOARD  Adviiv  F«brlc.  T«h.  In  Powd«i  Mot 
*nd  Thoir  Econ.  Impllcatloni  Nov.  1870  6 p IFor  ptlmoiy 

docutntnt  loo  N77-1B1B2  00-201 
Avill:  NTIS  HC  A1 1/MF  AUl 

Minulioturliig  of  mttal  powdota,  aipaclilly  of  titanium  and 
niolial  aupat  allava  of  hlghimt  purity  In  tha  moat  anonor.  leal  way 
la  dUciitaad.  Tha  powdar  can  ba  of  100%  aphorloal  aliapa  and 
of  50  ■ 000  micron  dianietai  and  of  floKa  alia  of  20  - 400  maafi 
or  a mlaluro  of  both.  High  purity  la  achlavad  by  prooaaslng  In 
high  vacuum,  malting  with  tha  piogrammed  alactron  baam  and 
atomililng  with  a watar  noolad  lotating  diak  Thia  allowa  rad>  cllon 
of  hydtogan  from  Tl  alloya  and  leduutlcn  of  C.  02,  H2  a.id  N2 
from  Nl-aupar  allava  and  avolda  conlainlnatloh  of  tha  mutal  powdar 
from  tha  anvlronmint,  tha  halt  aourca  and  tha  itomlilng  ayatorn 

Author 


N77-1B1B7||I  Atomic  Enirgy  Raaaaich  Eatibllahmant.  Hanarall 
(England).  Chamlitry  Olv. 

TITANIUM  POWDIR  PRODUCTION  BY  THi  HARWILL 
CINTRIPUQAL  BHOT  CABTINO  PROCRBS 

P.  W.  Sutollffa  and  P,  H.  Morton  llmpirlil  Mital  Ind.  IKynoith). 
Ltd.,  Birmingham,  Engl.)  In  AOARD  Advan  Fabric.  Tach.  In 
Powder  Mat.  and  Thilr  Econ.  Impllcatloni  Nov.  1870  4 p 
raft  IFor  primary  documant  aaa  N77- 10152  00-26) 

Avail:  NTIS  HC  A11/MP  A01 

Tha  cinirlfugil  ahot  dating  (CSC)  prcoaia.  which  hai 
particular  laliwanca  to  tha  production  of  titanium  alloy  powdari 
la  brliHy  diacrlbid.  Tha  piociii  la  ora  of  lavaral  ainlilfugil 
atumliatlon  taohnlquaa  baing  divilopad  throughout  tha  world 
which  Incorporatii  IKi  michanlim  of  dlalntigratlon  of  moltan 
titanium  Into  dlicrati  droplita.  Tha  malting  of  a titanium  alloy 
alaoltoda  and  tha  lubaiquanl  itomliitlon  ai  It  takai  plica  In 
tha  CSC  prooaia  la  llluitralid.  In  iddlllon,  caloulatlona  of  tha 
time  lakari  for  pura  titanium  dioplati  of  00-600  mlcromitaia 
diamatai  to  lolldlN  In  flight  ari  praiintad.  la  wall  aa  the  diatanoaa 
traviraad  during  aolldificatlon,  Tha  dapandinco  of  thaai  pirama- 
tara  upon  tha  natura  and  praaaura  of  tha  Inart  gaa  anvironmant 
la  oonaldirad.  Author 


N77-1B1BB||I  Allmanna  Svanaki  Elaktrllka  A.  B.,  Robittifori 
ISwadan). 

PBRPORMANOI  AND  iCONOMICB  OP  HIP  EQUIPMINT 
IN  INDUSTRIAL  UBIB 

Hana  T.  Larkir  In  AGAHO  Advan.  Fabric  Tach  in  Powdar 
Mat.  and  Thalr  Econ  Impllcatloni  Nov  1970  8 p IFor  primary 
documant  an  N77-181B2  00-261 
Avail:  NTIS  HCA11/MFA01 

Hot  lioilitlc  prilling  (HIP)  la  an  iitibllihad  prociii  within 
lorni  aagmanti  of  Indualiy  and  ampli  axparlanci  hai  baan 
galnad  from  tha  uaa  of  ASEA  QUINTUSIFII  HIP  iquipmant  In 
production,  both  cold  loadad  for  camanlad  cnrblda  product!  nnd 
hot  loadad  lor  high  ipaid  tool  alaal.  A diilgn  for  tha  Inaulatlon 
lyilam  of  HIP  furnacai  Invintod  aboul  tan  yairi  ago  nnd  than 
furthar  davalopad  hai  provin  to  giva  high  rallcblllty  and  low 
malntananci  coat.  Exainplai  nf  HIP  prociiilng  cuila  (or  a cold 
loadad  unit  and  a hot  loaded  priailng  line  ara  givan  Tha  calculatad 
coiti  ranging  from  aomi  tana  of  canti  to  about  a dollar  par  kg 
malarial  baing  traatad  ihould  anabla  a rapidly  Incraaaing  uaa  of 
tha  HIP  procaii.  Author 


N77-1B1B9||I  AutoHava  Englnaari,  Inc  , Erla,  Pa. 

PROCBBB  AND  ECONOMIC  CONBIDIRATIONB  POR 
PRODUCTION  SCALE  HOT  IBOBTATIC  PRESBINO  EQUIP- 
MENT 

Chirlai  W.  Smith.  Jr  In  AQARD  Advan.  Fabric.  Tach.  In 
Powder  Mat.  and  Thalr  Econ.  Impllcatloni  Nov.  1B76  7 p 
(For  primary  documant  aaa  N77-151B2  06-26) 

Avail:  NTI6  HCA11/MFA01 


Equipment  which  makia  tha  hot  lioitatlc  praialng  procaia 
an  aconomlcal  end  vlabla  Induatrlal  prociii  la  now  wall  davalopad. 
Hot  and  cold  lo'iding  prociai  lyitama  ara  comparad  at  a 
production  rata  r'  oni  cycli  par  alght  hour  day  Othar  comparlaoni 
of  tha  two  ayiriami  Inoluda  aquipment  type  .,  aquipmani  coali. 
and  tha  affici  of  matarlil  prociaiid.  Author 


N77-1BIBO||l  Conaway  Priiaura  Syatama,  Inc.,  Columbui.  Ohio. 
NOTES  ON  SOME  ECONOMIC  ASPECTS  OP  HIP 
R.  M.  Conaway  In  AOARD  Advan.  Fabric.  Tach.  In  Powdar 
Mat.  and  Thalr  Econ.  Implloatlona  Nov.  1876  6 p iFur  primary 
documant  aaa  N77-IB1B2  OS-261 
Avail:  NTIS  All/MF  A01 

Two  iruii  of  Interait  Involving  hot  laoilitlc  prooiailng  ara 
addraiaad.  Soma  of  tha  conildiratloni  Involvod  In  tha  concapt 
of  oparatlon  with  raapact  to  prahaat  ara  praiantad.  Additionally, 
lomi  of  tha  raiulti  of  a iludy  Intandid  to  gIva  Indloatlona  of 
(loor-to-noor  proeaialng  eoati  ara  briefly  praiantad  Author 


Ny7-1B1S1f|l  Wlggln  (Henry)  and  C2).  Ltd.,  Hiraford  (England). 
NICKEL  BUPERALLOY  POWDIR  PRODUCTION  AND 
FAIRICATION  TO  TURBINE  DIBOE 

C.  H.  Symondi  and  F.  A Thompiori  In  AQARD  Advan.  Fabric. 
Tach.  In  Powdar  Mil.  and  Thalr  Econ.  Implloillona  Nov.  1870 
14  p rail  (For  primary  documant  aaa  N77-161B2  OS- 26) 

Avill:  NTIS  HC  A11/MF  A01 

One  area  of  application  hai  raoalvod  more  iltantlon  than 
any  othar.  thli  being  lurblni  dlika  white  the  raqultimanl  la  not 
for  tha  ultimata  In  high  tamparaturi  raiiatanci  bul  Int  opllmliad 
michanloal  propirtlia  at  Inlarmadlala  tempariturai.  Thiia 
oomponanti  land  thamiilvii  Idailly  to  manufaoiuia  by  the  powder 
route  ilnca  naorly  all  the  udvantagae  of  powdari  over  oohvanlional 
roulai  can  bi  utllliid,  An  Intagralvd  ptiwJir  production  and 
oompaotloh  plant  wii  initallad  aimed  at  the  commirciailiatlon 
of  Ihli  type  of  oomporianl.  Work  on  the  forging  of  dlika  from 
hot  laoititlcally  praaiad  (HIP)  billet  la  ravlawid  along  with 
indlcitloni  of  lha  poiantlil  (nr  other  iichnlquoi  ipplloibli  to 
the  productlun  of  powdar  dlika.  I.a.  prtlormi  plua  forging,  direct 
HIP  to  ihapa.  Iiothirmal  forging,  tharrioplaallo  prooiailng 

Author 


N77-1B1S2#  Pratt  and  Whltniy  Alrorift.  I'ait  Flattlord,  Conn. 

MANUFACTURE  OP  LOW  COST  P/M  ASTHOLOOY 
TURBINE  DISKS 

Damn  J,  Evina  In  AOARD  Advan.  Fabric.  Tach  Ir,  Powdar 
Mat  and  Thalr  Econ.  Impllcatloni  Nov.  1976  6 p IFor  primary 
documant  aaa  N77-161B2  00-26) 

Avail:  NTIS  HCA11/MFA01 

Tha  uaa  of  powdar  niaiallurgy  to  ptoduoi  componanli  from 
dlKIcult-to-lorgi  illoyi  wai  damonitratid.  Howavar.  aa  tha  ooati 
of  raw  matarlala,  labor,  and  proeaialng  Ittctaaae  rapidly,  tha 
atimulut  lor  continued  powder  proceealng  davalopment  afilfta  from 
parlormanca  to  that  of  raw  material  conaarvatlon  and  coat 
reduction.  It  waa  the  ob|BQl  of  thli  program  lo  damonatrale  tha 
raproduclblllty  of  tha  product  obtained  from  tha  forging  of  annular 
praforma  uulng  a carbon  modlllad  Aitrology  powdar  and  to 
aatabllah  production  proGaiiii  and  apaolfloatloni  relevant  to  thia 
product.  Tha  laohnicil  approach  taken  waa  to  prouura  hot 
laoititloally  praiied  low  carbon  Aitrology  forging  praforma  from 
two  powdar  aourcai.  One  louroa  ulllliad  high  praaiuta  ooniolidi- 
tion.  the  othar  low  praaiura  ooncolldation.  Tnaia  at-HIP'ad 
praforma  ware  hammer  forged  Subaaquant  mauhinloal  proparty 
avaluatlon  varlllad  tha  quality  of  thaia  componanta  and  a dlik 
for  angina  qualification  waa  made  avallabla  for  tatting.  Author 
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N77-1t1t)|  Avco  Lycoming  Div  . Strotford.  Conn.  MMtrldt 
and  Proont  Tachnalogv  Libi. 

ADVANCIMINTl  IN  ■UPIRALLOY  POWDCN  PRODUC- 
TION AND  CONtOLIOATION 

Loull  J.  Fltdiar  In  ACIARD  Advan.  Fabric.  Tach  In  Pawdar 
Mai  and  Thali  Econ.  Impllcatlona  Nov  187(1  9 p (For  primary 
dacumant  laa  N77-1StS2  OU-26) 

Avail;  NTIS  HC  All/MF  AOl 

A program  waa  Inlllalad  to  ruduca  Ibo  ooa!  ol  labricating 
luparalloy  turblna  angina  componanta  through  the  utlllialloii  and 
improvamont  ot  povwdar  matallurgical  tochnlqiiot  To  data. 
InvaatlgatlOna  Mara  uonduutad  on  both  puwdar  production  and 
powdar  soniolldallon.  Spaolllcally,  It  waa  damonatralod  tliat  tba 
colt  dI  powdar  production  could  ba  ilgnlllnantly  radutiad  at  tba 
axpania  ol  amall  proparty  changaa  through  tha  uaa  ot  virgin 
matarlBla  and  powdar  ravart  during  malting,  mlnimlaing  Inart 
handling,  and  tha  uaa  of  coariar  math  Iracllona.  Ralativa  to 
conaolldatlon.  It  waa  alao  ihown  ihnt  ctramic  molda  can  ba 
uaad  to  produoa  nali  nat  ihapad  parti  by  dlraol  HIP  nr  by 
ilntar  plua  HIP  'aohnltiuai.  Tha  varllloallon  of  thaaa  prooaaaaa 
ii  ouirantly  In  prograii  through  tha  fabrloatlon  and  avaluation 
ol  a full  Klla  tuiblna  diak  with  an  Intagral  itub  ihaft.  Author 


N77-1R1I4I  Pratt  and  Whilnay  Altoralt,  Woit  Paint  Baioh. 
Fla.  Quvatnmam  Produota  DIv. 

l■o•roRalNa  op  powdir  mitallurqy  tupiRALLovt 
FOR  ADVANCID  TURRINI  INOINI  APPLICATION! 

M.  M.  Allan  In  AQARO  Advan,  Fabric.  Ttoh.  In  Powdir  Mat. 
and  Thair  Eoon.  Impllcalloni  Nnv.  1976  IB  p IFor  primary 
documant  laa  N77-1B1B2  0B.26I 
Avail.'  NTIS  HCAII/MFAOt 

Tha  Qalorliing  forging  prootii  la  a hot  dia  laotharmal 
taohniqua  uaad  lo  pioduca  compla*  oonllguralloni.  Thia  prooaaa 
utllliaa  tha  auparplaatlo  bahavlor  linpartad  lo  advanoad  auparalloya 
through  prior  piooaaiing  and/or  controllad  forging  paramalart. 
Thla  taohniqua  la  ouriantly  btlng  uaad  In  tha  production  of  all 
ot  tha  turblna  dlika  and  many  of  tha  compraiior  diaki  uaad  In 
tha  FtOO  angina  nrograrn.  Tha  Qalorliing  taohniqua  haa  allowad 
produotion  ot  a dlvaria  array  of  praolilon  fotgid  nat  and  naar 
nat  ihapa  luparallov  componanta.  Qipauu  tha  procaii  uaai  hot 
dial  and  ralativaly  low  forming  ratal,  ihi  raipontt  of  tha 
aa-Qatorliad  workplaoa  to  aubiaquint  haat  traatmant  la 
ramarkably  uniform.  Finally  tha  QalorUmg  ptocaaa  olfara  atrong 
aGonomlo  advantapna  ovar  uonvantlonal  forming  taohnlquaa  In 
appllcationi  which  uaa  axpanilva  raw  maiarlali.  raquira  maximum 
malarial  piopartlaa,  or  roqulia  oomplax  cnmponant  oonflguratlon. 

Author 


N77-1B1BII||I  Homoganaoua  Mnloli.  Inc . Horkimar.  N.  Y. 

MITAL  POIAfDBR  PRODUCTION  BY  VACUUM  ATOMIZA- 
TION 

J.  M.  Wanlioll  In  AQARD  Advan.  Fabric  Toch.  In  Powdar 
Mat.  and  Thair  Econ.  Implloatloni  Nov  1976  6 p IFor  primary 
documant  aee  N77-1fi1B2  06-261 
Avail'  NTIS  HC  A1  i/mf  AOI 

Tha  potanllil  anargy  lot  otomliatlon  can  ba  alorad  within 
tha  multan  matal.  which  inciaaaat  the  alficlnnoy.  Alao.  tha  higher 
tap  danaltlai  ol  vacuum -atom  Had  powdara.  aa  comparad  with 
argon-atomliad  powdara,  la  a dlatlnct  advantiiga.  Alloy  powdara 
baiad  on  Nl,  Co,  Fa,  Cu,  Al,  and  mlaoh  matal  waia  mada 
auoDaatfully  by  thla  procaia  Powdar  matallurgy  will  play  a 
olgnlfloant  lola  In  thli  aro  of  oonaarvatlun  and  coat  reduction, 
and  vacuum  atomliailon  haa  ahown  that  tha  unoonvantlonal 
approach  may  offar  tha  moil  practical  aolutloni  to  aome  ot  our 
currant  probinmi.  Author 


N77-18196I  Qanaral  Elactdo  Co..  Cincinnati.  Ohio. 

RINI  96  POWDIR  MITAUURQV  OPPORTUNtTlIB  POR 
OAI  TURBINS  APPLICATION! 

David  B.  Arnold  In  AQARO  Advan.  Fabrlo.  Tach  In  Powdar 
Mat.  and  Thair  Econ.  Impllcatlona  Nov.  1B76  6 p IFor  primary 
documant  aaa  N7;-1Bie2  06-261 
Avail:  NTIS  HCAtl/MFAOl 


An  Intanilva  allott  In  powdar  matallurgy  waa  Inltiatad  for 
Rana  96  wlian  tha  powdar  matallurgy  approach  ematged  aa  a 
vlabit  tachnology  through  tha  combined  davalopmant  of  powdar 
production  and  hot  lioatitic  praiaing  Tha  iiatua  of  thla  alforl  li 
raviewad.  and  tha  maior  dirictiona  are  indicaiad  In  which  powdar 
metallurgy  Rina  B&  la  hkaly  to  make  the  moat  aignificant 
contrlbuiiona  Author 


N77-tl1l7||f  Motorin-  und  Turblntn-Unlon  Muunohan  O.m.b.H. 
(Wait  Qatmanyl. 

INVIBTIflATIONI  POR  MANUPACTURINO  TURBIN! 
DIIC8  OP  NI-RAB!  lUPIRALLOYB  !Y  POWDIR  MITAL- 
LUROY  MITHODB 

W.  Batt.  H.  Hull,  W Track.  M.  Brandli.  F.  Sohubart,  and  VN 
Spyta  In  AQARO  Advan.  Fabric  Tach  In  Powdar  Mat.  and 
Thair  Eoon.  Implloatloni  Nov.  ttt7B  t9  p (For  primary  documant 
aaa  N77-161B2  06-261 
Avail:  NTIS  HCAII/MFAOI 

Tha  polanllal  advintagaa  ailiing  from  powdar  matallurgical 
produotion  ol  turblna  dlika  uilng  dlllarant  ptooaiiing  mathoda 
are  dliouiiad  Riiaatch  work  Includod  lha  lollowing  production 
mathoda:  111  powdar  comptaaaad  by  hot  axtruilon.  dIak  ahaping 
by  lotging  In  a oonvantlonil  forging  praia:  121  Argon-atomliad 
powdar  comptaiiad  by  hot  lioautic  praaiing  (HIP),  diak  ihaptng 
by  lotging  In  a oonvanllonil  lorging  ptaaa:  and  (3)  Argon-atomliad 
powder,  compttailon  and  almultinaoui  diak  ahaping  by  HIP. 
Tha  Inlluanca  of  dllfaranl  atapa  li  dliouiaad,  a.g.  HIP 
piramatati,  loiylng  paramatata  and  haat  Iraatmonta  on  mloroilrua- 
tun  and  raaulli  of  lanilla  taali  (from  RT  up  to  BOO  C).  ctoap 
rupture  teat  (6S0  C and  730  Cl.  and  low  cyoli  liliiiua  taili 
Haat  ban  at  RT  and  600  C and  apinnad  dIaki  it  RTI  Paramattri 
wan  found  (or  HIP  In  combination  with  lhaimomachanical  poii 
Iraitmanl  which  produoa  a miotoitruoluta  In  which  tha  oravioui 
partlola  grain  boundailaa  aia  not  danialy  covarad  by  oatbldaa 
Thla  mioroairuciurti  laadi  to  maohinloal  and  taohnologloal 
ptopartlea  which  appair  to  to  ba  adaquata  (oi  tha  uaa  ol  thaaa 
PH-matarlali  lor  tuiblna  diaki.  Author 


N77-1B1!B||(  Soolata  Natlonala  d’Etuda  ut  da  Coinituction  da 
Motauri  d’Avlatlon.  CoibnII  (Francal 

INPLUBNC!  ON  TH!  MICHANICAL  PROPIRTIIB  OF 
VAHIOUB  PNOCISBINQ  PARAMB1IRB  APPLIID  TO 
NICKIL  !AiB  BUPIRALLOY!  POWDIR! 

Plarra  Ltecop.  Michal  Matty,  and  Andra  Waldar  In  AQARD 
Advan.  Fabric  Taoh  In  Powdar  Mat.  and  Thair  Eoon  Impllcatlona 
Nov.  1976  12  p In  FRENCH:  ENGLISH  Bummaiy  (Fur  pilmaiy 

dODumanl  aaa  N77-1B162  OD-261 
Avail:  NTIS  HCAII/MFAOI 

Thu  chaiBclurlitlca  ol  nlckol-baaa  alloya.  labiluatad  from 
praalloyed  pcwdait.  are  Inlluanoad  by  aaoli  of  lha  auoaaaalva 
opaiatlona.  The  alfaot  ol  tha  main  panmataia  art  ahown,  auch 
at:  ID  powder  atomliatlon  procatt  liotativa  alactroda.  argon 
ttomliatlon),  121  powder  granulomatry.  |3|  curbon  oomtnl  ol 
tha  alloy,  141  danalliottlon  mode  laxtrualoti,  convtntlonal  lioalatlc 
crjmptoting,  feat  laoatatlo  compaotlng.  paaudo-ltuitatli'  uniaxial 
uompraillon),  and  IS)  thermal  trattmanta  and  forging  condltloiia 
according  to  Ihn  tamparatura  range  oontldatad  lot  the  application. 
'The  Btiucturai  and  the  maohtnioal  piopanlaa  Itanalon.  oraap. 
low  oycla  latlgua)  are  axamlnad  on  alloya  labrlottod  at  labott- 
tbiy  actio  (IN  100.  Attroloy)  and  on  Induatrltl  pioduott  oivarloua 
oilgina  IRana  96.  Aitioloy  low  carbon).  Authoi 


NT7-1B1!B)II  National  Aeronautical  Eatabllahmant.  Ottawa 
(Ontario). 

CONTROL  OF  DRAIN  BTRUCTUR!  DURINQ  BUPIRALLOY,  . 
POWDIR  PROCBIIIND  '< 

W.  Wallace.  J-P  A.  Immarigton.  J.  M.  Tronouth.  and  B.  0.  t , 
Powall  In  AQARO  Advan.  Fabric.  Tach.  In  Powdar  Mat.  and 
Thair  Eoon.  Impllcatlona  Nov.  1976  13  P raft  (For  primary 
documant  aaa  N77'16162  06-26) 

Avail:  NTIS  HC  Alt/MF  AOI 
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Fictom  which  inlluaniii  tha  contiol  nl  vinln  atructuia  duM  it: 
hoi  iaoilatlc  piatiinu  ol  nickal-baaa  •upiiiallov  pawdaia  aic 
axtminad.  Tha  ijamma  piacipitata  can  ha  uiad  to  contiol  s'<»o 
atruoluia  below  lha  gemma  lolvua.  while  caiblda  pracif  .tavori 
on  grain  and  parlicia  boundarlaa  controla  tha  etrcoluia  at  higher 
lamparatniaa  Carbon  and  aulphur  are  lha  main  Inleiitibala  on 
particle  bonndarlai  Flow  proparlioa,  Iracture  behavior,  iinrj 
lacryatallitetinn  during  hot  loiglng  ijapand  on  lampuialuia. 
atrain.  itiain  rota,  and  initial  gram  aiiucluia  ol  the  compact  The 
allocta  ol  Ihoee  lorglng  varlabloa  on  llnal  mlcioatructure  am 
axanilned.  Author 


N77-1S1fO||l  Canadian  Waelinghauaa  Co.  Ltd..  Hamilton 
lOntarlo).  Turbina  and  Qanaralor  DIv 
POWDIN  FAiniCATION  OP  PIIRI-RIINPOIICIO  tUPKR- 
ALLOV  TURI  ' C ILAOIl 

P J.  Maiaol,  0.  Vandrunan,  and  U.  J.  HaWm  In  AOARD  Aduan. 
Fabric.  Tech  In  Powder  Mat.  and  Their  Goon  Implloatlona  Nov. 
1876  lllp  rale  IFor  pilmary  dooumant  aaa  N77.1B1B2  06-26) 

Avail  NTIS  HCAll/KrAOl 

A powder  maiallurgy  proceaa  waa  developed  to  produce 
aiiperalloy  inatrla-ihorlatad  tungatan  nompoalla  ahapaa.  The 
oonilnuoua  dapoalllon  ol  halnlum  cu  .Ja  ...td  halnlum  itllrlde 
dlllualon  berriara  on  tungatan  wlia  by  ohamloal  vapor  dapoalllon 
waa  damonelraled  Coiled  flbara  ware  combined  with  malrli 
illoy  tape  to  produce  oompnalta  pllaa.  Tha  pllaa  urn  ba  ateckad. 
outgaiaad  and  coniolldilad  by  hot  laoetatlc  praaaing  ...  leei 
cr  poealbly  net  oompoalta  ahepea  Author 


N77>1I171|  Cantre  d«  Raoherchaa  Malallurgiqiiaa.  Uaga 
(Balgluml. 

HIQH-STNINaTH  POWOlR-MITALLURaV  C06ALT  BAU 
AlLOVi  POP  UM  UP  TO  tBO  014  C 

J.  M.  Orapler,  P.  Vlatou'.  D.  Coutaouradla.  and  L Mebraken  ht 
ACARD  Advan.  Fabrlo.  Tooh.  In  Powdar  Mat.  and  Their  Gcon. 
Impllcatlona  Nov  1976  14  p ralt  IFor  primery  documant  aau 
N77-1B162  06-261 
Avail  NTIS  HC  A11/MF  A01 

Tha  poaaiblllty  ol  obtaining  high  atrength  lavala  at  Intermediate 
tamparaturee  In  aaparlmantal  cobalt-baaa  alloya  prepared  by 
powder  metallurgy  IP/ Ml  lachnlqiiee  waa  Invaatlgated.  The  Ural 
part  ol  the  work  conoarnad  P/M  gradea  doniai.tlrig  .in  wt.%) 
10  to  16%Nl.  2Cn(iCr.  10%Mo  and  up  to  1.8%C.  atrarigthanad 
mainly  by  aolld  aolutlon  allacta  and  priiclpitatlon  ol  oarbldaa 
Tha  aecond  part  dealt  with  P/M  gradea  contc  -ing  lln  wt%) 
1B%Cr.  3 to  6%Ma.  6%TI  and  laaa  than  0.1%C  >.rungthanad  by 
aolld  aolutlon  alleota  and  praclpltutlon  nl  tha  ordered  Ic.o. 
gamma-Co3Tl  Intermatalllc  compound.  Praalloyed  powdaia  airing 
laaa  than  BOO  miorona  ware  piapk<ad  by  N2  aiunilcatlon  and, 
lor  aoma  ol  lha  Tl-contalnlng  gradea.  by  tha  rotating  alectroda 
proceaa  Alter  conaolldatlon  by  hot  axtrualon  ol  canned  pew- 
dare,  tha  alloya  ware  hot  worked  by  rolling  or  awaglng  and 
eub{ootad  to  a llnal  uglng  treatmanl.  Ultimate  tanalle  alrangtha 
up  to  1660  MN/aq.  m at  room  tempaiatura  and  13B0  MN/aq. 
m at  6B0  C 11.200  F)  ware  obtained  In  lha  garnma-Co3TI 
atrangthanad  alloya.  Ralatinnihipa  belivaan  mioioatruoluraa  and 
maohinloal  propartlaa  art  diaauaaad  In  tarma  ol  tha  powder 
nharaotarlatloi.  and  lha  axtruelon  and  aubavqueni  hot  working 
and  aging  oondltloni.  Author 


N77-'16172||l  Imperial  Maial  Indualrioa  IKynoohl  l.td..  BIrmInghani 
(England). 

COMPARATIVI  IVALUATION  OF  POROED  TI-6AI-4V  BAR 
MADC  FROM  BHOT  PHODUCiO  BV  THE  REP  AND  CIC 

PROCEBBES 


R.  F.  Vaughan.  P.  A Blanklniop.  and  P H Morton  /ri  AOARD 
Advan.  Fabrlr;  Tech  In  Powdai  Met  and  Their  Econ  Impllcatlona 
Nov  1676  7 p rale  (For  primary  document  aea  N77-I6162 
06-261 

Avail:  NTIS  MCA11/MFA01 

TI-6AI-4V  ihot  wai  obtained  Irom  two  aourcea.  the  canlillugal 
ahot  caallng  proceaa  and  the  tolitli  g alectroda  prooaca.  The 
chamlalry  and  alia  dlatrlbutlon  ol  Uia  two  typaa  ol  ahot  wore 
compared  prior  to  an  evaliiailon  ol  the  conaclldolcd  produnli 
Alloy  ihol  billata  ware  produced  by  hot  Itottailc  praealng  IHIPI 
and  tha  mechanical  propartlaa  ol  at  HIP  and  aa-HIP  i 
lorgad/rolltd  material  ware  Cumparad.  Tha  two  typaa  ol  ahot 
behavad  In  a ilnillar  manner  and  ganerally  produced  mlcroitruc- 
turea.  lenalla  and  Ireotute  toughnaaa  prcpertlea  almllar  to  caat 
and  wrought  malarial.  Howavar.  tha  low  cycle  latlgua  behavior 
of  tha  ooninlldalad  malarial  waa  inlarlor  lo  that  obaarvad  In  tha 
convanlional  product.  Inteinil  latlgua  angina  ware  found  to  ha 
aiaocltled  with  dalaota  In  tha  ahot  and  In  general  lha  degree 
ol  aoattar  waa  higher  and  latlgua  eirengiha  were  lower  than  In 
convanlional  matailal  ol  a almllar  atctlon  alia.  Author 


N77-1617l;|l  Maiiatachmltt-Boalkow-6lahm  O.m.b.H..  Otto- 
brunn  (Waat  Qarminy).  Cenlial  Lab 

BOME  COMMENTB  ON  THE  MECHANICAL  PHOPBRTIEB 
OF  HIP  TITANIUM 

Wollgxng  Keinath  In  AQARO  Advan.  Fabric.  Tech.  In  Powdar 
Mat.  and  Timit  Econ.  Implloatlona  Nov.  1976  12  p (For  primary 
dODumant  tea  N77. 16162  06-26i 
Avail:  NTIS  HCAI1/MPA0I 

Tha  machinloal  propaitlaa  ol  HIP  titanium  TIAIBV4  produced 
under  dllferent  oondltlona  art  dlacuaaed  and  tha  laotoii  which 
Influanca  the  fatinua  vuluna  me  Invaitlgetad  Author 


NV7-16174||I  Oiharal  Eladtrlo  Co..  Gvandole.  Ohio. 

HOT  IBOtTATIC  FRBBIINQ  OF  TI-6AI-4V  POWDER 
FOROINO  PREFORM! 

R.  E.  Paablai  In  AOARD  Advan  Fabric.  Tach.  In  Powdut  Mat. 
and  ThaIr  Econ  Impllcatlona  Nov.  1976  B p rail  IFor  pilniiry 
documant  aee  N77.1B1B2  06-261 
Avail:  NTIS  HCA11/MFA01 

Data  ate  praaented  concarning  puwdtr  lihiiactatlritltiii.  hut 
Iaoilatlc  piaialnp  IHIP)  piraniitilo  atudlaa.  producing  and  lorglng 
HIP  prilormi.  and  tha  datermlnitlon  ol  many  maohanloai 
proptanlaa  horn  forginga  aa  well  ai  aa-HIP  rnatarlal.  Tha  raaulta 
ol  tha  maohanloai  properly  laiting  ura  oomparad  to  Ihoaa  ol 
the  conyantlonol  ctil  and  wrought  approach  iia  wall  aa  to  each 
othur  Tha  auonomlca  ol  lorglng  powder  ptafoiini,  and  ol  uilng 
Ilia  alloy  In  tha  aa-conaolldatad  (by  HIP)  ere  dlicuaied  aa  wall 
aa  current  prublanix  Author 


N77-1B178||l  Air  Force  Matarlala  Lab..  Wright- Pattaraon  AFB. 
Ohio. 

WELDABILITY  OF  HOT  ISOBTATICALLV  PRE8BED  FRE- 
ALLOYED  TITANIUM  6AI-4V  POWDERE 
R.  F.  Qaliandoifar.  L.  P Clark,  and  M.  A.  Qruenllald  In  AQARO 
Advan.  Fabric  Tach  In  Powder  Mat  end  Thair  Fr:nn  Impllcatlona 
Nov.  1976  6 p relt  (Fo'  primary  rlocumont  .lOO  N77-1D1B2 
06-261 

Avail-  NTIS  HC  A11/MF  AOt 

Tha  prealluvad  Tl  BAI-4V  powder  ihapaa  Invaatlgated  included 
REP  ipharlual  powdar  end  H/DH  Irregular  powdar.  Both  type* 
ware  avalueiad  altar  three  rjillaront  tlma-tamparalura-praaauta 
HIP  oomblnailona.  In  addition,  a lourth  HIP  cycle  above  tha 
beta  tranaui  waa  oonduolad  with  apharlc.il  powder  only.  Welding 
waa  conducted  on  aa  ournpaotad  malarial  uting  tha  baad-un-plala 
gea  tungatan  arc  technique  with  lull  panalration  and  coniiant 
weld  paramatura  Waldmanta  ware  uvalualad  by  band,  tanalle, 
end  tuughnaaa  teating  In  oun|uMOtlon  with  -eillographlo  and 
inutellcuraphlo  technlquaa  Author 


26  M ETA  Ul  C M ATE  RIALS 


N77•16176j|^  Grumman  Aeroipaco  Corp.,  Bvthpaga.  N.v. 
Advanced  Mataiiala  and  Procaaaaa  Devtiopment. 

NEAR-NET  POWDER  METALIURQY  AIRFRAME  ETRUC- 
TURE8 

R.  H.  Witt  AGARD  Advan.  Fabric.  Tech,  in  Powder  Mat. 
and  Thoir  Econ.  Implicatlonb  Nov.  1976  6 p tefn  (For  prlmiry 
document  aae  N77-16152  06-26) 

Avail  NTIS  HCA11/MFA01 

The  use  of  powder  metallurgy  for  the  reduction  or  minimization 
of  the  acquisition  cost  of  titanium  alloy  airframe  parte  ie  diacueaed 
The  resLihi  of  studies  reuArcilng  the  following  processes  are 
pre'iented  (1)  cold  isostatic  presaing  end  aintering  to  produce 
high  density  preforms  for  subsequent  hot  forging  to  fuil-danaitv. 
noar  net  ahapat,  (2)  hot  pressing  of  shapes,  and  (3)  Sot  Isostatlo 
pressing  to  full-dansity.  near-net  shapes  in  a ona-step  operation. 
The  primary  titanium  alloys  invastigatad  wara  Ti‘6AI*4V  and 
Ti-6AI-6V>2Sn.  Advantages,  dlsadvantagae.  taohnological  and 
economic  considerations  are  summarized  for  each  approach  and 
potential  future  airframe  applications  are  presented.  Author 


N77-1S177/|I  Atomic  Energy  Research  Establishment.  Harwell 
(England).  Chemistry  Div. 

POWDER  PRODUCTION.  PART  1 Firtal  Summary 

P.  W.  Sutchiffo  /n  AGARD  Advan  Fabric.  Tech,  irt  Powder 
Met.  and  Their  Econ.  Implications  Nov.  1976  4 p (For  primary 
document  see  N77  16162  06*26) 

Avail:  NTIS  HC  A11/MF  A01 

Methods  for  producirtg  titanium  alloy  and  nickel  alloy  powders 
are  briefly  reviewed.  D.M.L. 


N77-16l7Sj|l  Air  Force  Matevlals  Lab.,  Wnght-Patterson  AFB. 
Ohio 

POWDER  CONtOUDATION.  PART  2 Final  Summary 

Larry  P.  Clark  In  AGARD  Advan.  Fabric.  Tech,  tn  Powder  Met. 
and  Their  Econ.  ImplloaUons  Nov.  1976  6 p (For  primary 

document  see  N7715162  06-26) 

Avail-  NTIS  HC  All/MF  A01 

The  itate*of-th«*art  for  powder  ooniolidatlon  and  assoilatad 
processing  techniques  Is  dlicuised.  The  sequence  from  the 
handling  of  powder,  through  oontoUdstlon  and  to  evatuation  of 
the  final  products  is  followed.  Coriolusions  are  drawn  as  to  the 
state-of-the-art  of  powder  consolidation  Into  usable  ehopes  and 
recommendations  are  rnado  for  future  cctivitles.  Author 
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27  NONMETALLIC  MATERIALS 

Inniudtt)  physical,  chemical,  and  mechanical  properties  of 
ploitlcs,  elatiomora,  lubricants,  polymers,  tuxlllas.  adhesives, 
end  ceramic  materials. 


additional  aspsrlmentatlon  la  r,ugBasted  to  fully  evaluate  the  limits 
of  the  theory  Author 


N77-1B182l|f  Advisory  Group  for  Aerospace  Resesich  and 
Developmont,  Paris  IFranusI 

MECHANICAL  PROPERTIES  OF  CERAMICS  FOR  HIGH 
TEMPERATURE  APPLICATIONS 

Dec  1976  61  p Presented  at  the  43d  meeting  of  the  Struct 
and  Matar  Penal  of  AGAHD,  Pails,  Oct.  1976 
lAGAPD'R.eSI:  ISBN-92-B36-1232-BI  Avail:  NTIS 

HC  A04/UF  A01 

Analytical  tschnlques  lor  the  dateimlnatloii  of  localised 
stresses  and  strains  and  the  application  of  liactura  mschanics. 
proof  testing,  and  Ilia  pradlotlon  techniques  to  ceramics  are 
discussed.  High  lemperuture  creep  properties  and  design  aspects 
of  ceramic  materials  ere  also  consldared  For  Individual  titles, 
see  N77'16163  through  N77-iaieE 


N77-16163||l  Karlsruhe  Unlv  (West  Oarmanyl. 

CREEP  OF  CERAMIC  MATERIALS  FOR  QAt  TURBINE 
APPLICATIONS 

Frits  Thuemmler  and  Qeorg  Qrathwohl  In  AQARO  Mach 
Properties  of  Ceram  for  High  Temp  AppI  Dec  1976  p 1-26 
refs  (For  primary  document  see  N77-16ia2  07-271 
Avail:  NTIS  HC  A04/MF  AOl 

The  craep  properties  of  silicon  nitride  and  silicon  carbide 
are  Important  with  respect  to  their  possible  eppllcallun  In  gas 
turbines  Oaneral  aspects  of  craep  Including  common  and  unusual 
craap  mechanisms  are  discussad  along  with  tatting  procedures 
and  evaluations.  The  creep  of  different  types  of  SI3N4.  Slalont, 
and  of  SIC  It  ravlawad  end  oomparad.  contldaririg  the  Important 
influencas  dl  purity,  mlcroetructure.  and  environment.  Relations 
of  creep  to  fatigue  and  to  the  delayed  fracture  phanomanon  ara 
mentioned  Open  questions  and  future  rutearch  requirements  are 
discussed.  Author 


N77-161B4|{f  Durham  Unlv.  (England).  Dept,  of  Enginaarlng 
Science. 

FRACTURE  MECHANICS  OF  HIGH  TEMPERATURE 
CERAMICS 

P M Bralden  tn  AQARD  Mech.  Properties  of  Cerem.  tor  High 
Temp  AppI  Dec  1976  p 27-39  refe  (For  primary  document 
see  N7716I82  07-27) 

Avail  NTIS  HC  A04/MF  AOl 

The  general  concepts  of  fraclura  mechtnlct  ts  eoplied  to 
ceramics  ere  discussed.  The  espsrimentsi  tschnlques  necestery 
Icr  accurate  measuremeni  of  fracture  mechanics  ptrarnetera  ere 
described  Some  epprosciies  to  the  cheracteriratlon  of  the 
iracture  properties  of  some  engineering  ceremlcs  ere  discussed 
with  porticular  oltentlun  to  slow  strain  rate  tests  Author 


N77-1618B/ff  NBtiansI  Bureau  of  Standards  Washington,  DC. 
Inst  for  Materials  Masaaroh 

NEW  DESIGN  TECHNIQUES  FOR  BRITTLE  MATERIALS 

S M Wlsdethorn.  N.  J.  Tighe.  and  A Q Evans  I Rockwell  Intairi.. 
Thousand  Oaks.  Cal'f  I In  AQARD  Meoh  Properties  of  (Term 
tor  High  Temp  AppI.  (7ec.  1976  p 41-56  refs  (For  primary 
documunt  sec  N77-18182  07  27) 

Avail  NTIS  HC  A04/MF  AOl 

Mathoda  of  design  ftjr  Improving  the  reliability  of  csrsmice  In 
structural  applicstionj  are  described  Based  on  the  science  of 
Iracture  mechanics,  these  methods  provide  s rational  basis  lor 
estimating  the  lifetime  of  atructurni  uompononte  ihel  are 
subjectud  to  applied  Ip, ads  Data  obtained  by  standard  strength 
01  iracture  mechanics  techniques  ere  used  to  develop  deeign 
Jlagrams  from  which  component  performance  is  evaluated.  Three 
types  of  diagrams  ere  deectibed.  depending  on  whether  the  critical 
(law  eira  In  a component  Is  estimated  by  nondestructive  evaluation, 
proof  testing,  or  stehsllcal  evaluHlIon  Tho  validity  of  the  theory 
was  tested  esparlmenially.  and.  on  the  whole  agreement 
between  theory  and  espotiment  is  satisfactory  However. 
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28  PROPELLANTS  AND  FUELS 

Inaludai  rockat  piopsllants.  ignltari.  and  oxldljers:  storage 
and  handling;  and  alroralt  Inals  For  related  inlormatlon  see 
also  01  Aitcialt  Piopiilsiun  anil  Powoi.  20  Siiecacnill  Ptoimision 
and  PawBi,  and  44  Cnaitfy  Prndiiclfon  and  Convarsion. 


N76-1929B||I  Advisory  Qroiip  lor  Aerosiiai^a  Ros«ati;li  and 
Development.  Pans  (France) 

FUTURE  FUELS  FOR  AVIATION 

I I Pinkal  IPinkel  I living,  Consiilliint.  Fuitviow  Park.  Ohio) 
Jan  1876  41  p 

(AGARD-AR'93.  ISBN  92  836- 1 201  41  Avail  NTIS 

HC  $4  00 

The  luel  supply  outlook  within  the  NATO  nations  Is  considered 
Hydrocarbon  fuels,  alternate  liials  as  well  as  specllicution  changes 
lor  luels  and  changes  In  alroralt  design  and  operation  are  dlscussad. 
Racommendailons  lor  luture  programs  are  included  Author 


N77>111BB||I  Advisory  Qroup  lor  Aerospace  Raaaatoh  and 
Davalopmant,  Paris  IFranco). 

■MALL  aOLID  PROPELLANT  ROCKET!  FOR  FIELD  USE 

Sep.  1976  113  p rela  Proceedings  held  at  47th  Meeting  ol 
the  AQARD  Propulsion  and  Energetics  Panel.  Linder  Hoeha. 
Oarmany,  17-19  May  1976 

IAQARD-CP-ig4;  ISBN-62-83&-0174-ei  Avail:  NTIS 
HC  AOe/MF  A01 

Teohnologlcal  problama  era  discussed  lor  propulsion  systems 
ol  advanced  small  rocket  motors  lor  antitank,  antl-alrcralt,  and 
light  rrtlllary  rookats  The  nolaa  and  shock  allects  ol  thasa  wrapuns 
are  ekplorad  For  Individual  titles,  see  N77-11I86  through 
N77-11196. 

N77-1119a|  Service  Teohnlque  da  I'Aeronautlque,  Pena  IFrancet. 
Seotion  Armaments  Missiles. 

MILITARY  ROCKET  AIRCRAFTi  INHERENT  CONSTRAINTS 
AND  THEIR  USE!  |LE9  ROOUETTRS  D'AVIAIIONi 
CONTRAINTI!  INHERENTII  A UUR  UTILISATION) 

Clauds  Sangelasen  In  AOARO  Small  Solid  Propellant  Rookets 
(or  Field  Use  Sep.  1878  7 p In  FRENCH  (For  primary  document 
sea  N77-1  1186  02-281 
Avail:  NTIS  HC  AOB/MF  A01 

The  ospibllltlai  end  dlssdvantuges  ol  slrarsll  launched, 
sell-propelled  rookats  are  dlsousaad.  Tranil  by  A H. 

N77-111B7||I  Advliory  Oioup  lor  Aarusparie  Research  and 
Development,  Paris  (Francs). 

aPECIPICATIONi  OF  THI  PROPULSION  IV8T8MS  FOR 
ANTI-TANK  ROCKETS  (SFECIFICATION!  DES  SYSTEMS 
OS  PROPULSION  DES  ROQUETTES  ANTI-CHARS) 

Alain  Fournier  In  Ita  Small  Solid  Propellent  Rockete  lor  Field 
Use  Sep  1976  4 p In  FRF.NCHitFor  primary  document  son 
N77-11 18B  02-281 
Avail:  NTIS  HC  A06/MF  A01 

An  alevated  operating  pressure  with  a tampersture  coellidont 
acoeptsbia  for  lull-tlms  uaa:  high  aonbu..tlon  spoad,  and  o 
arinsib.llty  to  erosive  oombuailon  sre  inquired  (or  propulsion 
syatams  of  luture  antl-tsnl,  type,  elngle-^lags  rockets 

TrensI  by  A H 

/ 

N77-11188j)l  Dynamlt  Nobel  A.Q..  Cologne  (West  viermany) 
DEVELOPMENT  OF  A IMALL  SOLID  PROPELLANT  ROCKET 
MOTOR  FOR  FLEXISLE  RANGE  REQUIREMENTS 

Walter  Halinut  Olasingar  In  ACARD  Small  Solid  Propellant 
Rockets  lor  Field  Uaa  Sep  1976  13  p refs  (For  primary 

document  sea  N77-1118S  02-28)  * 

Avail.  NTIS  HC  AOe/MF  AOl 

Balllatlc  properties  ol  ths  convsntlonsi  Gsrman  light  artilleiy 
rooket  LAR  I era  denorlbsd.  The  ratio  ol  minimum  to  meximiitn 
range  must  be  emellar  to  meet  military  rsquiiamanta  In  second 
generation  syc-tains.  A solid  propallant  rocket  motor  having  two 
propulsive  charges  and  two  Independent  thrust  periods  ol  equal 
thrust  levels  Is  propostd.  Ths  chargee  ere  ignited  in  esquonce 
by  an  electronic  timing  circuit  at  a pradatarmlnad  time  ol  delay 
lor  optimum  thrunt  (or  maximum  range  A H 

N77-111B8||I  Institut  luar  Chamla  dor  Traib-  und  Expliislvetolle. 
Fllntlel  (West  Germany). 

HIGH  ENERGY  C0MP08ITE  DOUBLE  BASE  SOLID 
PROPELLANTS 

W Kloehn  In  AQARD  Small  Solid  Propellant  Rockets  (or  Field 
Use  Sep  1B7.B  14  p (For  primary  document  see  N77-11186 


Avail:  NTIS  HCAOe/MF  AOl 

Ammonium  perchlcrsta  Is  replaced  by  other  oxidants  as  a 
constituent  ol  composite  doublt  base  solid  proptllants  to  prevent 
(iroblami  caused  by  hydrogen  chloride  In  the  combustion  gases 
Cyclic  nitramlnos  are  lubstlluled  and  tasted.  Fabrication  tech- 
nlquae  and  propsnits  ol  the  propallanta  ara  dlscussad  A H 

N77-11190||l  Centra  da  Rachurchea  du  Bouchal.  Van  da  Petit 
(France) 

NEW  PROPELLANTS  FOR  TACTICAL  WEAPONS:  SILANES 
(PHOPEROOLB  NOUVEAUX  POUR  ENOINB  TACTIQUESi 
LES  BILILANESI 

Q.  Dorlath  In  AGARD  Small  Solid  Propellant  Rockets  (or  Field 
Use  Sep.  '1976  7 p In  FRFNCH  (For  primary  document  see 
N77  11196  02-281 
Avail:  NTIS  HC  AOB/MF  AOl 

Ths  Isbrioatlon  procaia  Is  deacribsd  lor  oompoella  proptllanis 
using  alllcon  as  a binder,  ammonium  psiohlorala  as  an  omdani, 
and  aluminum  as  the  teduolng  agtnt.  The  maohanioal  propartiea 
ol  silanes  are  diaousaad  and  applied  to  ballistic  waapona. 

Tranal.  by  A H. 


N77-11191|P  Centra  da  Rachaichas  du  Bouchst,  Van  da  Petit 
(Franca). 

STRONG  IMPACT  PROPILLANTS  OF  LITTLB  SPECIFIC 
ATTENUATION  FOR  RADIOEISCTRIC  WAVES  [PRO- 
PERGOLS  A FORTE  IMPULSION  SPECIPIGUI  ATTBNUANT 
PEU  LEI  ONDEB  RADIOELECTniaUBB] 

Q Prigani  In  AGARD  Small  Solid  Propallant  Rockala  (or  Field 
Uue  Sep.  1976  7 p rals  In  FRENCH  (Por  prlmiry  document 
see  N/7-11 185  02-28) 

Avail.  NTIS  HC  AOB/MF  AOl 

Tampaiatura  rise  caused  by  poat-combuitlun  ptovokti  an 
Innrsaia  In  alsclromaonallo  wavns.  Compoalla  propallinli  wars 
iludied  to  determine  the  adeot  ol  anil-attsnuant  addltlvai  on 
Impact  and  combustion  rats.  Tranal.  by  A H. 

N77-111B2|)I  Cranllald  Inst  ol  Technology  lEnglandl. 

THE  MEASUREMENT  OF  IGNITER  HEAT  FLUX  IN  BOLIO 
PROPELLANT  ROCKET  MOTORS 

I E.  Smith  and  K.  M.  SIddlqui  In  AGARD  Small  Solid  Propallant 
Hucketa  (oi  F'leld  Ust  Sap.  1976  13  p rals  (For  primary 

iloouinant  see  N77-11186  02-281 
Avail:  NTIS  HC  A06/MF  AOl 

Using  platinum  thin  Him  gaugaa,  ths  tamporal  and  axial 
disliibulinn  ol  hast  (lux  was  meisurad  (torn  two  dldarant  typas 
ol  Ignitai  compoilHoni  end  two  dldaiant  ignitat  ysomairlai.  Ths 
parsmetare  used  wars  dlllerent  Igniter  maiaei,  rube  lengths,  and 
nostia  throat  dismeters  The  alia  distribution  of  the  partloulata 
mattnr  arising  horn  combustion  ol  pyroleohnio  materisli  was 
mvasllgalsd.  Whareov  radiation  plays  an  Insignllluant  part  In  tha 
total  heat  tranilar  prootei,  tha  ’point’  heat  (lux  due  to  particulata 
hast  trenslar  was  found  to  be  an  Important  mode  of  heal  Iranaport 
(luring  Igniter  action.  Author 

N77-11193||l  Balllatlc  Resesreh  Labe  . Abardaen  Proving  Ground. 
Md. 

AN  INTERIOR  BALLISTICS  MODEL  FOR  A SPINNING 
ROCKET  MOTOR 

Cerl  W Nelson  In  AQARD  Small  Solid  Propellent  Rockste  lor 
Field  Use  Sep  1978  6 p rels  (For  primary  dooumsnt  sea 

N77-1 1 18b  02-28) 

Avail  NTIS  HC  A08/MF  AOl 

A computer  model  was  devsioptd  for  the  spinning  motor 
used  111  an  aitillsry  pio|ootlle.  Lumpod  parimetar  equations  lor 
conseivation  of  mass  and  energy  era  solved  numarlcally.  Gat 
properties  were  etuditd  mixing  tha  Input  from  two  dlllerent 
propellant  gralni.  Qis  dynamic  tdeett  due  to  tha  twirling  ol 
gases  through  a slnglt  oenlral  rtoiilt  wars  Invaitigatsd.  A formula 
lor  redial  burning  rates  was  derived.  Author 

N77-111B4||f  Institut  tuer  Cliemla  der  Traib-  und  Exploslvatoda. 
Rllnilel  (Weal  Germany) 

DETERMINING  THE  8HELFLIFE  OF  SOLID  PROPELLANTS 

F Volk  In  AQARD  Small  Solid  Propallant  Rockets  (or  Field 
Use  Sep  1978  17  p raft  IFor  primary  document  lae  NV7-1 1 1 SB 
02-2BI 

Avail  NTIS  HC  AOe/MF  AOl 

While  olored  at  varioue  temperaluras  batwasn  68  C end 
90  C.  sevsrel  double  bate  ptopelltnte  with  the  same  composition, 
dideilng  only  in  tha  itabllltsr,  ware  agtd  arlKIclallv  to  tha  onait 
ol  auiocatalytlc  decomposition.  A correlation  between  tha 
toinpuraturo  and  the  storage  period  was  aatibllahed  (or  tha  raiults 
obtained  el  tha  respactlvs  tamparatuies.  Tha  continuing  aging 


at  the  piopellint  giv«t  rlia  lo  stiblllMr  tHctlon  product!  which 
iru  chiracKilitic  of  Ihi  rtipactlva  iglng  condition.  Thti*  raactlon 
product!  may  b!  uitd  ai  • crlltrion  for  dltfar^nl  atigaa  of  aging 
within  tha  ahalf  Ilia  ol  solid  propallanta.  Author 

N77-111Bt||l  Tachriologloal  Ub.  RVO  TNO.  Rllswljk  INathar- 
lands).  Rockat  Soction 

8IMPl£  DETERMINATION  OF  THE  MECHANICAL  BEHAV- 
IOR OF  DOUBU  BASE  ROCKET  PRORELIANTB  UNDER 
HIQH  LOADING  RATES 

P.  J.  Uraldanua  In  AGARO  Small  Solid  Prooallant  Rookata  lor 
Flald  Uaa  Sap.  1B76  14  p rafa  (For  primary  document  sae 

N77  t1IB6  02-2B) 

Avail:  NTI5  HC  AOB/MF  A01 

Two  mathodi  ara  dlacusiad  and  avaluatad  for  dalarmlning 
tha  machanlcal  behavior  of  doubla  boaa  rockat  propallanta  Uniaxial 
Impact  comprasslon  by  an  Instrumanted  drop  walght  apparatus 
haa  advantage!  nvar  tanaile  loading.  Ultraaonlo  aquipmant  Is  uaad 
to  datarmlna  alaitlo  piopartiaa  and  localiia  dalacta  In  propallant 
grains.  Author 

N77-111BB||I  Inatltut  Franco- Allomand  da  Raoharohas,  St.  Latiia 
(Franca). 

IMPULSIVE  NOISE  MEASUREMENT  METHODS  AND 
PHVSIOIOOICAL  EFFECTS  IMETHODES  DE  MESURG  DES 
BRUITS  IMPULSIFB  ET  EFFETE  PHVSIOLOaiQUIB] 

A.  Danear  and  M.  Froboasa  In  AQARD  Small  Solid  Propallant 
Rookata  lor  Flald  Uaa  Sap.  187S  7 p tala  In  FRENCH  (For 
primary  documant  aaa  N77-111SS  02-28) 

Avail:  NTIS  HC  AOB/MF  AC1 

Espoauta  to  complax  Impulaa  nolaa  accompanying  tha  firing 
of  standard  armamanta  raaulta  In  haadaoha,  Intansa  aoraoha. 
and  a aansatlon  of  daalnaaa  and  may  cauaa  laslons  to  tha  Innai 
and  rniddia  aar.  Commarolal  praaaura  tranaducara  wara  avaluatad 
to  datarmlna  rallablllty  and  usad  In  datarmlning  praclsa  maaauro- 
manla  ol  tha  praaaura  pulaaa.  Tranal.  by  A.H. 
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31  ENGINEERING  (GENERAL) 

IncludM  vacuum  tachnology:  control  enginatring; 
diiplay  anginaaring:  and  nryoganici 


N7B-22M7||I  Advisory  Giuup  lor  Aaroapaca  nasaarch  and 
Oavaloumani.  Porm  I Franca) 

SPECIALISTS  MEETING  ON  FRETTINO  IN  AIRCRAFT 
SYSTEMS 

Jan.  1B7B  229  p raft  In  ENGLISH,  patlly  i>>  FRLNCM  Pri.iantad 
at  39th  Moating  of  tha  Stiuct  and  Mnt  ;<  i.  Munich. 

612  Oct  1974 

lAGARD'CP  ten  Avail.  NTIS  HC  $7.60 

Tha  afiscli  ol  Irettlng  and  wtai  on  th<.  i-i'nivili.  of  aircraft 
atructuras  and  anginal  ara  aaamlnad  Variojn  oonujt  turlacaa 
ara  calagoiiiad  In  tarmi  ol  thalr  tola  In  the  malntananca  ol 
night  proiila  and  itiuctural  intsgrlty  along  with  lavaral  typical 
Irattlng  altuatlont.  Tha  occurranca  ol  Irattlng  on  tha  Ian. 
oompraiior,  and  turbine  bladai  ol  |at  anginal  li  aiamlnad  to 
Inoluda  tha  allacti  on  ipllnai,  rolling  alamanli,  baaririg  racai. 
and  lacondary  laallng  alamanta  ol  taca  typa  aaali.  Tha  laquanca 
ol  avanta  which  conatltuta  tha  trailing  machanlim  li  analyiad 
For  Individual  tlllai.  laa  N7B'2248S  through  N76-22603 


N7B-224SB  Mliiourl  Univ.,  Columbia.  Coll  ol  Englnaarlng. 
FRETTINa  OF  AIRCRAFT  CONTROL  SURFACES 

David  W.  Hoappnar  In  AOARD  Spaclalliti  Maaling  ol  Fratling 
In  Aircraft  Syatama  Jan  1976  9 p Sponiorad  In  part  by 

ONR  (For  availability  aaa  N7S-22487  14-31) 

Tha  occurranca  ol  Irattlng  and  trailing  latiguo  in  aircraft 
•trucluroi  and  componania  It  ditcuttad  Tha  larmlnology  and 
ganaral  conditlont  which  produce  Irattlng  ara  dallnad  Tha  two 
major  alamanta  ol  tha  Irattlng  procait  ara  Idantlllad  at;  111  ralatlva 
dliplacamant  balwaan  aurlacat  In  contact  and  12)  a normal  load 
acting  upon  the  auiTanoa.  Tha  conditlona  which  laad  to  an 
occalaralloii  ol  Irattlng  and  waar  ara  analyiad.  Illuitralloni  ol 
Irattlng  latigua  and  dainaga  to  ropratantatlva  aircrall  componanta 
ara  provided.  Author 


N7B-224SS  Maiaarcchmllt-Boalkow-Blohm  Q.m.b  H , Munich 
(Watt  Garmany). 

FRETTINO  OF  STRUCTURES  FOR  MODERN  VO  FIGHT- 
ERS 

Volkar  Voritain  and  Patar  E.  Selbart  In  AOARD  Spaclalitta 
Maatliig  on  Fratting  In  Aircraft  Syitami  Jan.  1976  16  p rala 
(For  availability  aaa  N76-22487  14-311 

Tha  Irattlng  phanomiinon  ol  atructuraa  lor  llghtar  aircrsH 
and  practical  counlarmaaaurat  to  raduca  Irattlng  ara  diacutsad. 
Flatting  problcmt  cautad  by  wing  plvota  ara  axamlnad.  Tha  layout 
and  dailgn  ol  tha  pivot  luga  and  baarlnga  to  avoid  Irattlng  ara 
shown.  A datorlptlon  ol  a wing  carry-through  boa  lot  Irattlng 
raductlon  Is  includad.  Author 

N7B-224S0  Wastlond  Hallcoptors.  Ltd  . Yaovll  (England) 

FRETTINO  IN  HELICOPTERS 

J.  R.  Laa  In  AOARD  Spaclallsls  Masting  on  Fratting  in  Aircraft 
Syatama  Jan.  1975  tO  p (Fur  availability  saa  N7B-22487 
14-311 

Tha  (railing  pioblam  in  halicoptars  which  is  craalad  by  tha 
high  Iraquancy  ol  altarnatlng  loads  Is  discussed  Eaamplas  are 
given  ol  soma  ol  tha  mora  common  cases  ol  (ratting  Tha  most 
sarlouc  allaci  ol  Irattlng  Is  statsd  to  ba  raductlon  in  latigua 
strength.  Methods  (or  alleviating  (ratting  by  clamping  prassuro 
to  pravant  ralatlva  movamant,  Improved  lubrloatlon,  soft  low 
strength  Intsrisyars.  and  hard  waar  raalstant  coatings  ara  proposed 
Tha  author  atatss  that  In  many  cases  the  only  method  lor 
ollmlnatlng  or  reducing  (ratting  Is  to  radaslgn  the  component 

Author 

N7B-224B1  Unitsd  Aircraft  Coip..  Stratlord,  Conn.  Slkuraky 
Aircraft. 

FRETTINO  FATIOUI  IN  TITANIUM  HEUCOPTEH  COMPO- 
NENTS 

M.  J Salkind  In  AOARD  Spsclallats  Moating  on  Fratting  In 
Aircraft  Systems  Jan  1976  8 p rale  (For  availability  aeo 

N7B-22487  14-31) 

An  analysis  at  tha  allacls  ol  (ratting  on  the  latigua  strength 
ol  titanium  components  used  in  halicoptars  Is  prasaritad.  Methods 
lor  reducing  tha  allacts  ol  Iratling  consist  ol  cold  working  ol 
contact  surfaces,  silver  plating,  solid  lubricants,  and  sacrlllciai 
mstalllc  liners  Elaotron  micrographs  ol  main  liecturs  surlaca  (or 


typical  Gomponanis  ara  shown.  Tha  need  lor  lull  scala  tasting 
to  establish  Iratling  characteristics  Is  sirassad  sines  there  ara 
no  laprasanlstlvH  small  spaclman  lasts  which  duplicate  the  (ratting 
mechanism  and  the  paramatara  controlling  It  Author 

N7B-224S2||I  National  Asronsutlcs  and  Space  Administration 

lawls  Rosaarch  Canter.  Clavaland.  Ohio 

FRETTINO  IN  AIRCRAFT  TURBINE  ENOINES 

Robait  L Johnson  and  Robert  C Bill  In  AGAHD  Spaclallsts 

Moating  on  Fratting  in  Airciaft  Systems  Jan.  1976  17  p rals 

Pispsrad  in  coopuistlon  with  Army  Air  Mobility  R and  D Lab . 

Cleveland  (For  availability  saa  N75-224B7  14-31) 

The  pioblams  created  by  Irattlng  In  turbine  engines  are 
diacussad  Tha  arnas  of  graateat  waar  Idanlltisd  with  the  Ian. 
compressor,  and  tutblnn  blade  inuuiitings  being  tha  most  critical 
Hams.  Various  methods  for  radunlng  or  allmlnslinu  Iratling  In  a 
turbine  angina  are  described.  Vacuum  deposition  ol  coatings  by 
sputtailng  and  Ion  plating  ara  racommandad  as  an  economic 
method  ol  applyino  thin  lilme  to  Inhibit  Irattlng.  Author 

N7B-224B3  Socials  Nslionala  d'Etudas  at  da  Construction  da 
Motaurs  Asronaullquas.  Coiball  (Franca) 

COMMENT  ON  WEAR  OF  NON-LUERICATED  PIECES  IN 
TUREOMACHINES  [COMMENT  REQUIRE  L'UOURE  DES 
PIECES  NON  LUBRIFIEES  DANE  LEE  TUREOMACHINES] 

J Thlsiy  and  R Spinet  In  AQARU  Spaclallsls  Maaling  on 
Pielling  In  Aircraft  Systems  Jan.  1B76  14  p In  FRENCH; 

ENGLISH  summary  (For  evallabillly  sea  N7B-22487  14-311 
The  parts  ol  a turbojet  angina  which  may  ba  damaged  by 
baiting  era  Idantlllad.  Flatting  waar  Is  Invastlgalad  on  an  altainala 
Irictlon  test  ilg,  up  to  high  lamparalurea.  lor  various  solid  materials 
and  a number  ol  anti -wear  skins.  From  the  results  obtained, 
behavior  prlnolplas  lor  niatarlals  and  skins  ara  derived  and  used 
as  guidalinas  to  solve  thu  main  waar  problems  ancouniarad. 

Author 

N7B-224B4  Rolls-Royce.  Ltd.  Lsavasdan  (England).  Small 
Engine  Dly 

THE  INFLUENCE  OF  PNETTINO  ON  FATIOUE 

W J Harris  In  AQARU  Spaclallsls  Meeting  ol  Flatting  In 
Aircraft  Syatama  Jan.  1976  12  p rels  (For  availability  see 

N76-22487  14-31) 

Tha  baiting  latigua  phsnomana  lot  various  matals  ara 
rilscussad.  Methods  lor  reducing  halting  In  aluminum  alloys  ate 
described.  Tha  use  ol  apoay  issln  mstrlv  lllrns  lor  batting  reduction 
Is  racommandad  Tha  usa  ol  tungsten  carblds-oobslt  coals  to 
reduce  Irattlng  ol  titanium  alloys  Is  proposed,  The  lasults  ol 
tests  conduct^  with  various  types  ol  batting  rsduotlon  coalings 
are  analyiad  Author 

N7B-224EB  Nottingham  Unlv  (England).  Dept,  ol  Metallurgy 
and  Metarlsls  Science. 

PHYSICS  AND  METALLUROY  OF  FRETTINO 
R 8.  Waterhouse  In  AGARD  Spaclallsts  Mealing  on  Fratting 
in  Aircteh  Systems  Jan  1976  17  p rels  Sponsored  by  Min. 
ol  Dal  and  5ci  Ran.  Council  (For  availability  sea  N75'22487 
14-31) 

Fretting  corrosion  and  belling  latigua  era  ooncarned  with 
tha  Dsclllsiary  tangential  ralativn  movamant  ol  two  contacting 
surfaces.  In  many  contacts  movement  occurs  oval  only  part  ot 
ths  contact  and  latigua  cracks  are  liaqusntly  obaarved  originating 
In  the  boundary  batwaan  tha  slip  an<f  non-allp  regions  Tsmpars- 
turs  lisas  In  ths  oontset  tons  can  lead  to  tfsimoalsctrlc  slfacts 
bttwsan  dissimllsr  install  but  lhasa  are  liic  Important  than 
mstsllurglosi  aflacls.  pattloulaily  in  hiat-tiaatsbia  malsrlols. 
Woik-herdsnad  and  ags-hardanad  ■Hoys  ara  iiartloularly  suecap- 
tlbla  to  Irattlng  damage.  The  volume  ol  malarial  aflactad  by  tha 
atraii  ayilem  la  ol  importance  In  fratting  (allgue.  Author 

N7S-224SE  Malae,lnitftul  TNO.  Apaldoom  INothailanriil. 
SURFACE  DIBTREBE  OF  COFFER  ALLOYS  IN  CONTACT 
WITH  STEEL  UNDER  FRETTINO  CONDITIONS 
A Bagalliigai  and  A W.  J.  DaOad  In  AGARD  Spaclallals 
Matting  on  Fretting  In  Alrcralt  Svilems  Jan  1976  tOp  rats 
(For  availability  uao  N76-224B7  14-311 

Study  ol  the  fretting  behavior  of  copper  alloys  against  stssi 
showsd  Ihil.  In  tlia  prassnea  ul  a liquid  lubricant,  the  waar 
procaaa  Is  purely  adhaalva  by  nature  Taels,  parlormed  undar 
conditions  of  continuous  lubrloslsd  sliding,  show  that  such  tails 
may  be  used  to  provide  a lirst  rough  aatimata  ol  the  behavior 
ol  malarlals  under  oondltluns  ol  lubricated  balling,  provided  that 
tha  rate  ol  energy  production  under  sliding  conditlona  eqiiili 
that  undar  Irattlng  conditlona.  In  the  abaunca  of  a lubricant  tha 
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ptnoBii  II  datgrmlnid  •Kcluiivily  by  Ihi  lormitlon  and  aubiequanl 
bahavlor  ol  oxidat  on  tlia  ataal  autfaca  Now,  taiii  parformad 
undai  condlllona  of  contlnuoui  illding  giva  no  Indloitlon  whatavar 
of  lha  bahaviDi  of  rnaiatiala  undei  fritting  conditlona  Author 

N7S-234t7  Dow  Corning  G m b.  H.,  Munich  IWast  Qarmany) 

LUBRICATION  UNDER  EXTREME  PREEEURE  [LA  LUBRIPI- 
CATION  EXTREME  PREBBIONj 

Piul  Daybar  and  Maurica  Qodat  In  AGARD  Spaciallata  Meatlnn 
Oh  Krattlng  Ur  Alroiaft  Syitimii  Jan.  1975  13  p raft  In 

FRENCH  IFor  availability  laa  N7e'224B7  14-311 

Hydrodynamic  actrurr.  film  lormatinn.  and  film  ahmiriatiuri 
woru  Btudlad  durlity  mixed  lubrication  undai  oxlrenta  praaaure 
Lirnita  and  hydrodynamic  ranga  ware  aalabllthad  for  lubrication 
ol  tha  lolld  ipaolman  itudiad.  The  gradual  build  up  ol  a aolld 
lubrloatlng  layer  raiulting  from  an  additive  reaction  with  ataal 
waa  daaorlbad.  Finally,  lha  oompalillon  balwaan  Ilia  formation 
ol  a film  by  raactlon  producti  from  lha  chamloal  oil  addlllvaa 
and  tha  wear  waa  obiarvad  Tranal.  by  E.H.W. 

N7B-224BE  Raniaelaai  Polytechnic  liiit . Troy,  N.Y.  Maohanloa 
Div. 

DEBIUN  OP  RIVOTB  POR  MINIMUM  PRETTINQ 
M B Patarion  and  F.  F.  Ling  In  AQAHD  Spaclalliti  Moating 
on  Frattlng  In  Aircraft  Syatarni  Jan  1975  22  p rata  IFor 

availability  tea  N76-22487  14-311 

An  analyllcal  and  axparlmantal  Invaatlgatlon  has  bean 
conducled  on  tha  Iraltlng  of  olvota.  A tail  rig  waa  aat  up  which 
allowed  Iraltlng  iludlaa  lo  ba  conducted  undar  a wide  range  of 
condltlona  of  Iraquancy,  load,  amplitude,  tamparatura,  time, 
matarlali  and  gaomatrlai.  II  waa  found  that  rolling  contacia 
parforinad  much  mora  aallifaclailly  lhan  eliding  conlacti  baoauaa 
of  limited  miotoallp  Dynamic  loada,  groaa  alldiny,  and  changing 
of  lha  aonlacl  area  Inoraaaa  fretting  aubetantlally.  Open  contact 
tiaoinalrlaa  ara  loaa  dainaga  prone  than  more  raatrlctlva  onat 
Malarlala  Ilka  tool  ataall  and  carbldaa  ara  affective  over  a wido 
ranga  of  condltlona  whan  lha  mlcroallp  la  llmliad  Daalgna  ara 
baaad  on  Ihoaa  contacia  which  givo  mloroallpa  laaa  than 
00004  In.  and  praiturai  laia  than  220,000  pal  cliica  lhaaa 
parioiinad  aallifaolurlly  under  long  term  taata.  Since,  mlcroallpt 
can  bu  calculated  lor  any  given  malarlala  and  daelgna  raaaarch 
II  naadad  lo  dalarmina  mlcroalip  damage  llmitu  of  varloua 
malarlala.  In  aludylng  fralling.  It  la  Important  lo  claaily  undaratand 
the  motiona  and  lha  nitiiro  ol  the  damage  piocaiiaa  Author 

N7B,224Btl  Hydtomacinlqua  at  Frotlamant,  Andraiiaux  (Franca). 
Centra  Slaphanoit  da  Racharchaa  Macaniqiiai 
NEW  POStlEILITIES  OPPERED  EY  tURPACE  TREATMENT 
IN  CONTRAST  TO  CONTACT  CONROIION  [NOUVELIEI 
POBIIBILITIES  OPPERTBE  BAR  LEE  TRAITEMINTB  DB 
•URPACE  DANE  LA  LUTTI  CONTRE  LA  CORROEION  DB 
CONTACTI  aOE 

A Qonln,  A.  Barger,  and  J J Caubat  In  AGARD  Spaolallila 
Meeting  on  Fretting  in  Aircraft  Syilamt  Jan  1976  15  p rafa 
praaanca  of  one  drop  of  medicinal  white  oil  or  a uommatcial 
lubricant,  vary  email  wear  acara  ware  produced  In  one  hour 
□klriatlon  of  the  olla  rncraaiad  wear  allghily  Tha  addition  ot 
tatralin  hydroperoxide  alan  Incraaiarf  wear.  Tha  grcalaat  wear 
was  producad  with  a mixture  of  oaldliad  oil  and  fine  alpha 
Fa203  powder.  Author 


N7S-22SOO*  National  Aaronautloi  and  Space  Admlnlatratlon. 
Lawla  Raaaarch  Canter,  Cleveland,  Ohio 

EPPECT  OP  VARIOUS  MATERIAL  RROBERTfEE  ON  THE 
ADHESIVE  ETAOB  OP  PRITTINQ 

Donald  H.  Buoklay  In  AGARD  Spaciallata  Meeting  on  Fretting 
In  Aircraft  Syitama  Jan  1975  19  p raft  (For  avillablltty  aaa 
N76,224B7  14-311 

Vitlout  propattiat  of  matala  and  alloyt  frava  baan  atuditd 
witli  raapaol  to  lhair  affect  on  the  Initial  aiaga  of  lha  frattlng 
procatt,  namely  adhaalon.  Cryatallographlc  orientation,  cryetal 
atruotura,  Inlarlaclal  binding  anarglai  of  draelmlllar  rnalal. 
tagragatlon  ol  alloy  oonilltuanit  and  tha  nature  and  structure 
of  turlaoa  Irlmi  have  all  bean  found  to  inlluanoa  adhaalon.  High 
atomic  danalty.  low  aurlaoo  energy  grain  orlantatlana  exhibit  lowai 
adhaalon  lhan  other  orlanlallona  Hexagonal  matala  In  general 
inanifaat  laaa  adhaalva  wear  than  cubic  metal.  Knowledge  ol 
Intarfaolal  lurfaca  binding  anarglaa  can  aaelat  rn  predicting 
udhaalva  tranifar  and  wear  Salaotiva  aurlice  iagragition  of  alloy 
conelltuanti  can  aocompllih  both  a reduction  In  adhaalon  and 
Improved  lurlaoa  oxidation  charaolarlailca.  Equivalent  aurtaoa 
crsvaragai  of  varloua  adaorbad  ipaolaa  Indicate  that  lonia  are 
markedly  mote  alfaoliva  In  Inhibiting  adhaalon  lhan  olhart 

Author 


N7B-22S01  Flat  S.p.A  . Turin  lltalyl 

SELP-LUBRICATINQ  POLVMEHB 

Alfredo  Francaachinl  In  AGARD  Spaclallala  Mealing  on  Fralirng 
In  Aircraft  Syatama  Jan  1B7B  17  p rafa  IFor  avxilabriity  tea 
N76-22487  14-311 

Soma  polymait,  aithar  ol  tha  tharmoplaitio  or  tha  tharmotal- 
irng  type,  are  quite  aultabla  aa  lalf-lub'lcating  malanaU  Such 
baaringa  ara  uialul  whanavar  lubtloatlorr  la  Impoialbla  or 
rmptactrcal  lot  tamparatura.  weight,  corroaion  or  other  Irmita- 
trona.  Tha  moat  commonly  utad  plaatici  In  thia  field  ara  lha 
polytatralluoioathylana,  tha  polyamidai.  tha  polyaoatalt  and  tha 
phanulica.  lhaaa  have  baan  loinud  lacanlly  by  a family  of  heal 
laaiatant  mitarlala.  tha  piilyimidat  Tha  cignlllcant  malaiial 
propartiai  in  tribology,  in  abaanco  of  lubrication,  are  lha  friction 
coalllclant  and  tha  wear  rater  to  lhaaa  ara  connaclad  , In  a 
more  or  lata  direct  way  - othur  phyalco-maohanloal  propahlaa: 
thaimal  conductivity,  hardnati,  and  tharmal  axpanilon.  With  regard 
to  tunning  condltlona  tha  piomlnant  paraniatari  ara  tamparatura, 
load  and  eliding  velocity:  if  thay  bacoma  mora  aavare  convanllonal 
polymara  fail,  and  ana  mutt  raaori  to  mote  aptclilliad  matarlali. 
Ilka  PTFE  alntarad  with  btonia  and  lead,  or  mambart  of  a ralallvaly 
new  group  ol  polymara'  tha  polylmidaa  Author 


N7B-22E02  Air  Force  Malarlala  Lab..  Wrlghl-Pafttrton  AFB. 
Ohio. 

PRETTINO  WEAR  BEHAVIOR  OP  A BOLVBILOXANI 
BONDED  BOLID  LUBRICANT 

R.  J Banting  and  B.  D.  MoConntll  In  AGARD  Spaciallata 
Meeting  on  Frattlng  In  Alioralt  Syatama  Jan.  IB7B  S p raft 
IFor  ayallablllty  aaa  N7B  22487  14,31) 

Tha  davtiopmant  and  chataolarlalloa  ol  a polyalloxana  bunded 
aolld  lubricant  era  disouaaad.  Tha  ippllcatlon  ol  tha  lubtlcant  to 
titanium  angina  r.nrntitaitot  unita  lo  raduco  frattlng  la  dtacribad. 
Tha  chamicil  pioptitiaa  ot  tha  lubtloani  are  inalyiad.  Tha  tail 
equipment  and  tha  mtthnd  lor  conduoling  frattlng  teata  are 
tapurtad.  Author 

N7B,22B03  Chevron  Raaaarch  Co.  Richmond,  Calif. 

PRETTINO  WEAR  OP  STEEL  IN  LUBRICATING  OILS  a37 
Douglai  Godfrey  In  AOARO  Bpaolallat  Mealing  on  Fraiilng  In 
Aircraft  Syatama  Jan  1975  7 p rafa  (For  avalltblllly  aaa 

N7B  22487  t4-31) 

Fretting  wear  axpatlmanta  ware  oonduotad  to  determine  lha 
piopattiaa  of  mlnaial  oil  which  inhibit  ot  promote  wear  Tha 
apparalua  utad  cautad  a ataal  bearing  ball  to  ylbiata  In  oontaol 
with  a ataal  block.  Large  wear  toata  and  alpha  Fa203  ware 
produced  In  a law  minutaa  with  unlubrieatad  tpaolmani.  In  tha 
pratanna  ol  one  diup  ol  medicinal  white  oil  ot  a commarelil 
lubiiotnt,  vaty  email  wear  toari  ware  produced  In  one  hour. 
Oxidation  ol  tha  olla  Incratiad  waar  allghily  Tha  addition  ol 
tatralin  hydroparokldt  alio  Inotaiaad  wear.  Tha  graitaai  wear 
waa  produced  with  a mixture  ol  oxlifliad  oil  and  line  alpha 
Fa203  powder.  Author 

N7B-)03E8|  Ailvlaory  Group  lor  Aeroapacv  Raiartruh  and 
Ocvalopmant,  Faria  (Frtnoal 

ANALYTICAL  AND  NUMERICAL  METHODS  POR  INVESTI- 
OATION  OP  PLOW  PIELD  WITH  CHEMICAL  REACTIONS, 
ESPECIALLY  RELATED  TO  COMBUSTION 

May  1975  324  p raft  In  ENGLISH  and  FRENCH  Coni  held 
at  Llagi.  1-2  Apr.  1974 
IAaAHD-CP-ie4l  Avail  NTIS  HC  S9.25 

Varloua  mithoclt  utad  to  atudy  llowa  with  chamloal  raaoliont 
and  combuatlon  ara  dlacuiaad.  Major  topic  araaa  covarad  include' 
clattical  Integration  mathoda  utad  to  aolva  pioblami  ol  lamlitai 
In  turbulent  (mean  flow)  oombuallon:  calculation  mathoda  uaad 
lu  atudy  turbulent  llamat,  and  mathoda  applicable  to  combuatoia 
and  thali  operation  and  to  tha  analyalt  ol  pollutant  formation 
For  Individual  titlat.  aaa  N76'303e0  through  N75-30376 

N7B-303B0  Impailul  Coll  ol  Gciance  and  Technology,  London 
(England) 

NUMERICAL  COMPUTATION  OP  PRACTICAL  COMBUS- 
TION CHAMBER  PLOW! 

0 B.  Spalding  In  AGARD  Anal  and  Numerical  Mathoda  for 
Invatt  ol  Flow  Flalda  with  Charn.  Raaotloni,  Etpaolilly  Related 
to  Cornbrjit  May  1976  24  p raft  IFor  availability  aaa  N7E-30369 
21-31) 

Numorrcal  prootduraa  lor  prtdlollng  oombutdon-chambar 
llowa  Include  mathamalloil  modtit  of  phytlotl  prooaatao.  and 
computer  programt  for  tolving  the  raiulting  dlllarantlal  aquatlona 
Tha  mathimatical  modalt  for  turbulence,  radiation,  ohamlcal 
kinatica.  and  two-phaia  alfaota  ara  btlally  ravlawad  along  with 
tha  flalda  ol  applicability  of  tha  computar  programa  PASS.  EASI. 
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STABL  ind  TRIG,  ill  (if  which  ■mploy  Ihi  SIMPLE  ilaorilhni 
Thi  wiyt  in  which  ihi  computir  progiimi  ind  tht  mjthtmttlcil 
moduli  cm  bi  uiid  lot  pricllcil  puipoiii  »tt  illuitraiid  by 
•llldy  Him*  iprMd  In  i dual,  tha  liliymmitilcil  combuiloi. 
uniiiidy  llami  ipriid  In  • duct.  th»  inclinid  (ockal  ixhauit. 
Ihi  innulit'COmbuitor  iictoi.  and  Ih*  riactlon  raglon  of  • 
chimicil  liUf  It  11  irgiiid  that  th*  main  cutiant  n**di  an  foi 
tailing  and  mploitvllon  ol  tha  numancal  piidictlon  procaduiai 
which  raoant  raiaaich  hai  mada  avallabi*  Aulhoi 

N7B-30M1  Tachniache  Hochichiili.  Aachan  (Wait  Qaimanyl 
THIORETICAL  ANALVBIB  OF  NONIQUILIBRIUM  HVDRO 
OIN  AIR  niACnONB  BITWBIN  TURBULINT  BUPIR- 
IONIC  COAXIAL  ITRIAMI 

H.  Roartgan  In  AQARD  Anal  and  Numailoal  Maihodi  for 

Invaat.  of  Flow  Flaldi  with  Cham.  Raactioni.  Eapaoially  Ralatad 
toCombuit.  May  1B7B  lOp  rafalForavallablllly  aa*  N7B'30IIBB 
21-311 

An  *nalytic*l  aludy  ii  mad*  of  Ih*  fra*  lutbulant  mlaing 
and  oombuitlon  taking  plaoa  in  th*  miking  layai  batwaan  a 
cold  aupaiaonio  cantial  hydrogan  |at  and  a piahaalad  auparaonie 
Doaklal  air  atraam  FInlia  dlffaranoa  approklmatloni  ar*  davalopad 
(hat  uncoupla  th*  govainlng  aqualloni  by  local  llnaarliatlon 
laehniquai  togathar  with  itaralivi  mathoda.  Eddy  vliooaliy  modali 
ara  uiad  to  daaorlba  th*  lurbulani  tranaport  procaiiai  Modali 
ara  Invaillgaiad  lor  Ih*  pradicllon  of  th*  combuitlon  procaaa: 
(II  local  ohamlcal  aquillbrium  and  Cl  itaady  itat*  klnatlci. 
Eaparlmantal  Inuaillgalloni  of  tha  iludlad  hydrogan-ali  flam*  at* 
carrlad  out.  Th*  numarlcal  pradlctioni  ara  compared  with  th* 
okparimantal  raiult*  Author 

N7B-303Sa  Soclota  aanaral*  da  Conilrucliona  Elactrlquai  *1 
Maoanlqua*  Alilhom.  Qranobl*  (Francal. 

THI  BIMOUriON  OF  TURBULINCI  IN  IRRIPRIBIIBLi 
MODILB  (LA  BIMULATION  Dl  LA  TURBULINCI  PANB 
UB  MODILDB  PITULAj 

J.  P.  Huffanui  In  AOARO  Anal  and  Numarlcal  Mathoda  for 
Invaat.  ol  Flow  Flalda  with  Cham.  Raactioni,  Eipaclally  Ralatad 
to  Combuil.  May  1971  14  p mil  In  FRENCH;  ENOLISH 
aummary  (For  availability  la*  N7B-303Bfl  21-31) 

Malhamallcal  modali  of  turbiilani  How  art  akamiriad.  It  la 
ihcwn  that  partial  dllfarantial  aqualloni  ara  not  lufflolanl  to 
lolv*  tha  problam  of  dataimining  lurbulani  flov/  chiractarlitici 
In  two  paramatar  modali  A modal  baiad  on  thai*  finding!  la 
propoiad  lor  eonitant  danilty  How*  and  for  llowi  with  danilty 
dlllirancai.  in  which  tha  loioi  ol  grivlly  can  modify  th* 
Uirbulanc*  Author 

N7B-30IB3  Olllca  Natlunol  d'Etudai  at  da  Raoharchaa 
Aaroipallalii.  Parii  (Franca) 

NUMIRICAL  ANALVBIB  OF  THI  INFLAMMATION  PHASI 
IN  A TURBULINT  MIXING  BOUNDARY  lAVIR  (ANALVBI 
NUMIRIQUI  Dl  LA  PHABI  D'INFIAMMATION  DANS  UNI 
COUCHI  Dl  MILANOI  TURBULIN7I| 

Olto  Lauchtar  In  AQARD  Anal,  and  Numarlcal  Mathoda  Inr 
Invaat  ol  Flow  Fialrii  with  Cham  Raactioni.  Eipaclally  Ralatad 
to  Combuit.  May  11178  29  p rail  In  FRENCH.  ENOLISH 
lummary  (For  availability  la*  N75-303B0  21-311 

A numarlcal  daaorlption  la  givan  uf  Ih*  inllammation  procaaa 
III  th*  turbulant  mining  raglon  belwaan  a lual  |at  Imixtur*  of 
H2  and  AR)  and  an  axtamal  air  atraam,  tha  two  flulda  being  at 
tha  aama  lamporaiui*  and  ol  tha  lama  danalty  Tha  Initial 
cundltlona  at  th*  confluence  ar*  chareotnrliad  by  th*  velocity 
lallo  and  th*  Initial  boundary  layer  thloknaaaai  The  daiorlptlon 
ol  th*  flalda  ol  maan  quantltlai  and  lacond  ordar  corralatlona  la 
pailormad  by  maana  of  balanca  aquatloni  coiiilructid  from  tha 
ganaral  ooniarvallon  thaoroini  SImpIllying  aiaurnpliona  ara 
introduced  lor  tha  chamical  klnatlci.  accounllng  lot  tha  partlouliir 
bahavlour  ol  th*  hydrogan-oxygan  chain  raactlon  In  th*  raglon 
ol  ihort  Ignition  dalay  Th*  numbar  of  aquatloni  doicrlblng  the 
chamical  production  and  tha  alfacti  of  turbulence  on  it  may 
thui  be  conilderably  reduced  Th*  numarlcal  aolutlona  have 
ravialed  that  tho  ilowing  elfacta  ol  th*  turbulano*  ara  little 
alfactad  by  tha  initial  cundltlona  but  depand  aiientially  on  th* 
bahavlour  of  tha  klnatlci  In  th*  mixing  lavai.  whanaver  th* 
raduotlon  ol  tha  Inflammation  length  In  tha  praaanc*  ol  boundary 
layara  la  dua  mainly  to  tha  dlitorilon  of  tha  maan  velocity  Held 
A ilmpl*  crilarlon  lor  tha  Inllimmiibllltv  ol  |*ti  la  aitabllahad 
taking  Into  account  theaa  laiulli  Author 

N7B-30IB4  California  Urilv..  La  Jolla.  Dapt  of  Applied 
Machanlca  and  Engineering  Sclancaa 

A RBVIRW  OF  BOMB  THIORETICAL  CONBIDERATIONB 
OF  TURBULINT  FLAM!  STRUCTURE 


F A Wllllama  In  AQARD  Anal,  end  Numerical  Mathoda  lot 
Invaat  ol  Flow  Flalda  with  Cham  Raaotlona,  Eipaclally  Ralet^ 
to  Combuil  May  1B7B  26  p (For  ivailabllity  aa*  N76-303BB 
21-311 

Th*  itructur*  and  motion  ol  a laminar  flam*  in  a ahear 
How  la  contidarad  Tha  eltaln  rata  la  aitabllihed  ii  a key 
tuibulant-flow  lector  inlluanoing  flama  aliucturt  It  la  concluded 
thei  ptemixad  lurbulani  llamai  eeldom  ar*  compoaad  ol  an 
anaambi*  of  aheared,  pramlaad,  laminar  llamai,  whila  turbulant 
diflueion  flamai  ullan  ara  compoaad  of  a collaction  of  larnlnor 
dllfuaron  llamia  A ilatiitlcal  daicriptlon  ol  pramixad  turbulent 
llama  atruclure  ii  oullinad  for  turbulinca  ol  luw  intaniity  Tha 
uaa  of  coupling  funotloni  la  dlicuaaad  for  daaorlbing  tha  itructura 
of  turbulant  dllfuilon  llamaa  that  eonilit  of  a etiilatloal  collfctlon 
of  laminar  dilfualon  flamii  lor  which  tha  llim*'ih**l  approxima- 
tion la  applicabla.  It  la  ihown  how  to  obtain  in  a aimpi*  minnar 
the  avatag*  local  volumalric  production  rat*  ol  nitric  oxld*  in 
th*  turbulent  dilfualon  llama,  requiring  aa  Input  only  th*  local 
probability  danalty  lunolion  for  tht  Inert,  avaluiltd  at  an  mart 
conotnlrttlbn  which  corriaponda  to  th*  flame-ahaat  poiltiori 

Author 

N7B-303BB  Southampton  Unlv  (England). 

KINETIC  ENIRaV  OF  TURBULINCI  IN  FUMES 
K N C Bray  In  AQARD  Anal  and  Numarlcal  Mathodi  lot 
Invaat  ol  Flow  Flalda  with  Cham.  Raautlona,  Eipaclally  Rtlalad 
tnCombuil  May  197B  20p  tala  (Foi availability  la*  N76-30369 
21-311 

Tha  txaol  aquitlona  ol  turbulant,  tticllng  flow  ar*  uiad. 
togalhar  with  an  otdai  ol  magnlluda  analyili.  lo  dative  an 
apptoxlmat*  form  cl  Ihi  turbulanca  kinallc  inergy  balanea 
aquation  lot  pramixad.  two-rtimanaional.  turbulant  flamaa  at  low 
Mach  numbar  and  high  Rayrtoldi  numbar  Flauilbla  cloaura 
hypothaata  ara  than  Initoriucid.  In  ordar  lo  obtain  an  aquallan 
which  rtduoai  to  a familiar  form  ol  Iho  turbulanca  kinallc 
anargy  aquation.  In  thu  oaaa  of  nonraaotlng  How  ol  eonitant 
danalty  Additional  latnia.  ralatad  to  halt  laliaae  and  maaa 
tranaport.  bnooma  Impoilinl  In  turbulant  llamai  Exptrimantally 
obiarvtd  allaota  ol  turbulanca  on  a vanity  of  turbulant  Hama 
CDnllguiotloni  ar*  tiincuiiad  In  larm--  of  Ihli  aquation  Author 

N7H-30366  Aaioxpaoa  Raiaarch  Lilia  , Wrighl-Paltaraon  AFB. 

Ohio. 

A NUMIRICAL  BRECTROBCOFIO  TICHNIQUI  FOR 
ANALVZINO  COMBUBTOR  FLOWFIBLDB 

Michial  E.  Naat  In  AQARD  Anal,  and  Nurnaricil  Malhoda  lot 
Invaat  ol  Flow  Flalda  with  Chain  Raiotiohi,  Eipaclally  Ralatad 
to  Combuil  May  1976  22  p rail  (Fir  ayallablHly  ii*  N76  .10360 
21-311 

A oompulai  program  which  calculalai  th*  ultraviolai  amliiion 
and  abioiption  ipiolri  ol  OH  ix  praiantad  lor  uaa  in  canjuncllon 
with  numancal  piogrini!  wlnuh  piidicl  combualoi  How  liald 
pioparliai  Spatlol  dialiibutiun!  ol  OH  luimbai  danalty  and 
lamperaiuiii.  laaulting  horn  analytical  How  liald  calculalioni.  are 
uiad  ou  inpul  data  lor  calculating  tha  abiolut*  inlanailiaa  ol  th* 
iptniru  Ol  particular  iniaraal  ii  th*  ability  to  cilculal*  th*  ahapaa 
nl  tha  intaiiiily  aiivalupii  ixaoclattd  with  tha  low  laiolulion 
lilt  laltingi  ol  a given  apaclromitar.  Cumparlaunx  are  mid* 
with  actual  ipectral  data  ubtainad  with  varioui  dagraai  ol  apaottal 
laablulion  Tha  computir  program  la  alio  uaad  to  ganaral* 
graphical  Irwaiilon  laehniquai  lor  analyilng  axpirimantal  apactia 
An  iixampla  ii  givan  in  which  ona  auuh  graphical  tachniqua  la 
qiad  lo  obtain  avtrag*  timptiaiutai  and  numbar  daniltiai  along 
the  nxii  of  an  akiiymmainc  duct  containing  a aiipaiionic  dilluiion 
(lame  Anothar  axampi*  ii  praxantail  to  damonitrete  the  manner 
In  which  a lacond  invaiiion  tachniqua  can  ba  uiad  to  obtain 
radial  prolllaa  ol  lempaialure  and  DM  number  deiiilty  from  radial 
icanning  ol  an  axiaymmatnc  combuator  flow  liald  Two  caaea 
Involving  thermodynamic  noneqiilllbrium  ara  alio  diacuiaad.  ona 
ol  which  Involvaa  a liot  vibfatlonal  band  and  ihe  other  an  alacnohic 
noneauillbrium  Author 

N76-303B7  Office  Nationil  d'Eludei  *1  dc  Recheichat 
Aeroipitlalei.  Ptrli  IFranua) 

ANALYTICAL  METHOD  FOR  FREDICTINQ  CHEMICAL 
REACTION  RATER  IN  THI  RRIBINCI  OF  IN- 
HOMOOENIOUB  TURBULENCE  lARRLICATION  TO 
TURBULINT  COMBUSTION)  (MITHODB  ANALYTIOUl  OK 
FRIVIBION  DIB  TAUX  01  REACTION  CHIMIQUI  IN 
FRIBINCI  DUNE  TURBULENCE  NON  HOMOOINE 
lArRLICATION  A LA  COMBUSTION  TURBUUNTE)) 

Roland  BnrghI  In  AQARD  Anal  and  Numarlcal  Mathodi  for 
Invaal  ol  Flow  Flalda  with  Cfitm.  Raacllona.  Eipaclally  Ralatad 
to  CombuM  May  197B  26  p rala  In  FRENCH.  ENGLISH 

lummary  (Par  availability  aaa  N76'30J59  21-31) 
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31  ENOINEERINQ  (GENERAL) 


A lh*Di*Moiil  loptotch  lo  lh«  l•clploc<l  Intluinc*  bMwun 
lurbuicnc*  «nd  ahtmlcil  tnolioni  It  priitnltd  Tht  tppraich  it 
biitd  on  a convantlonal  mtlhod  lot  itudylng  turbulane*  In 
inhotno-jantoui.  noniaacllvt  Dowk.  whata  tha  fluotuatlon  avoluilon 
It  followad  and  oaloulaltd  by  tha  avolutlon  of  thair  mominit  of 
oidar  two  A quanlllatlva  caliiulallon  of  lha  Inlluanoa  of  tuibulansa 
on  raaoiion  latat  It  oblalnad  by  adding  numarloal  caloulatlon  lo 
analytloal  analytit  Authoi 

N7B-301M  Callloinla  Unlv . La  Jolla.  DapI  nl  Appllad 
Machaiilci  and  Enginaaiing  Soiancai 

•TUOIIS  niLATID  TO  TUNBULtNT  PLOWS  INVOLVING 
PAST  CHEMICAL  REACTIONS 

Paul  A Libby  In  AQARD  Anal  and  Nuinatical  Malhodt  lot 
Invaat  ol  Plow  Ploldt  with  Chatn  Raaotioni.  Gtpaolally  Ralatad 
loCombuit.  May  187  B IBp  ralilFoi  avallablllly  taa  N76-303(8 
31311 

Tutbulant  Howl  Involving  ohamiotl  tatollont  In  lha  iltnplaat 
ohainicti  tyttam,  lual-oiildlitr  taiulling  In  a alngla  produol  ata 
Invatllgalad  Tha  uondltloni  ol  tha  flow  ata  attumad  lo  ba  tuoh 
that  al  a molMulat  laval  lha  tatollont  aia  Inlinllaly  fail  In  ihit 
limiting  oata  tha  ptoparllat  ol  tha  tuibulanoa  dalarmlila  lha  aattnl 
of  ohatnloal  taaollon.  Tha  phytlotl  plotura  of  tha  chamisal  atpaolt 
ol  lha  flow  which  laiulti  frotn  tha  attumpilon  of  fatl  ohamltlry 
and  tha  aaparlmantal  avidanca  to  tuppoh  Ihit  plotura  ara 
ttnphatliad.  Tha  mtihamallotl  contaquaneat  appiopilata  for  lha 
caoa  ol  highly  dlluta  raaotlont  It  than  davalopad;  It  It  thown 
that  lha  ctuk  ol  tha  problam  of  datorlblng  analytically  tha  maati 
compoilllon  flild  ratidat  In  hnowladga  ol  rtthat  daltllad  ptopatllat 
ol  a tynlhatlQ  totltr  quanlllv  whott  bahavlor  can  ba  talaiad  to 
that  ol  t patilva  totltr  In  lurbulaiit  llowi,  for  aaampit.  tamparatura 
Ol  lha  conoanliation  of  hallum  In  hallum-ali  mlalutti  In  patticulat. 
It  It  thown  that  II  al  atoh  point  In  tha  How  In  quaitlon  tha 
ptobvblllty  daritliy  lunollon  ol  a lynlhatlo  totitt  quantity  la  known, 
than  tha  main  oompotitlon  and  lha  matn  rata  ol  otaallon  ol 
atoh  ipaoiat  it  dttaimlnad  Tht  tatullt  ol  oalculalloni  ol  a 
two-dlmantlonal  miking  layat  with  lual  In  one  ititam  and  with 
omdliai  In  tha  lacond  ititam  ata  glvan  Tha  tatullt  thaw  tha 
ttpooltd  limit  raaoiion  <ona  Author 

N7B-303SB  Latxiiatolri'  d'Attolharmiqut  du  C N R B . Maudon 
IFttnua) 

OUASI-EaUILIBRIUM  METHOD  POR  STUDY  OP  RELAXED 
PLOW  [MITHOOE  DE  OUASI  ROUIUBRE  POUR  L'lTUDE 
OES  ICOULIMINTS  RELAXESI 

N Prudhomma  In  AQAFID  Anal,  and  Numarloal  Mathodi  for 
Invatt.  ol  Flow  Flaldt  with  Cham  Rtaoliont,  Eiptcltlly  Ralatad 
to  Combutt  May  1076  17  p tali  Ir  FRENCH:  ENQLISH 
lummaty  (Foi  availability  taa  N76'303BB  21-31) 

A quail'tqulllbrlum  niothod  which  computat  lha  avolutlon 
ol  a itaady  ont  dimanilunti  taltkad  How  It  piatantad  along 
with  How  coniatvitlon  aquatlont  willtan  lot  a multltaacllon 
lyttain  Numarloal  totulti  art  glvan  lot  mmtuiat  of  H-H2  and 
H'H2'HF'F2.  Olhtt  lopici  contidatad  Includa  Inlagtatlon  tlablllly. 
matt  How  tala  daiatininatlon.  and  ttanaonlc  lona  Author 


N7B-30370  Mtiaarachmitl  BovIbow  Blohm  QmbH.  Munich 
Wait  Oatmany)  Spaca  Div 

CALCULATION  OP  THE  EPPECT  OP  APTERSUHNINO  IN 
EXTERNAL  SUPERSONIC  PLOW  SY  MEANS  OP  A METHOD 
OP  CHARACTERIBTICB  WITH  HEAT  ADDITION  AND 
MIXINO  LAVER  ANALYSIS 

P Miltalbaoh  In  AQARD  Anal  and  Numatioal  Malhodt  lor 
Invnat  ol  Flow  Flaldt  with  Cham  Raaotlont,  Eapaoially  Ftalatod 
loCombual  May  1976  IB  p tala  IFor  tvillabllity  aaa  N76'303S9 
21-311 

A malhod  it  datotibad  loi  tht  calculatinn  ol  tha  tflaol  ol 
ahaibuming  In  luptttonlo  How  n tha  violnlly  of  a baia  body  on 
lha  ptaiauta  dlattlbullon  along  thit  body  Tha  baila  lor  It  It  a 
mathod  of  ohariotirltllot,  whata  tha  halt  addition  la  piatotlbad. 
Inlotmallon  on  lha  dlitilbutlon  ol  haal  loutcat  it  gamad  by  an 
analytit  of  lha  turbulant  laaoiing  mixing  layat  applying  tha 
Patankat/ Spalding  boundaty  layat  ptogram  Eaamplai  ahowing 
tha  uitlulnaii  ol  tint  apptoaoh  art  glvan  Author 

N7B-303T1*  National  Aatonautlca  and  Spaca  Admlnlatratlon. 
Langity  Raiaarch  Ctnitr.  Langlay  Station,  Va. 

BUPIRSONIC  MIXINO  AND  COMBUBTION  IN  PARALLEL 
INJECTION  PLOW  PIELOE 

John  8.  Evann  and  Otiflln  V.  Andaraon  In  AQARD  Anal  and 
Numatioal  Mathodt  lot  Invaat  of  Flow  Flalda  with  Cham. 
Rtaoliont,  Etpaouilly  Ralatad  to  Combutt  Miy  1B76  B p 
raft  IFor  avillabllliv  taa  N76'3036B  21-311 
CSCL  20D 


Adtquitt  ptadiction  tachnlquaa  lot  auparaonic,  mming, 
raacting  Howt  ata  ol  gtoat  Impotitnoa  In  tha  dtitign  and 
patfotmanct  anilytia  ol  lupattonic  combuitlon  tamjai  laoramlai) 
anginal  Analytical  ptogrami  lot  ptilllal  In|tc1lan  How  Holdi  with 
ohamiQil  taiotlon  and  tuibulant  mliiiiig  ait  now  ivallabit  lor 
both  ilnglt  and  mulllpla-|at  Howt  Tht  appliottion  ol  thtii  antlytti 
to  iimplt  How  gaomrlnat  It  ditcuitad,  tnd  oompiduoni  alto 
■ta  mada  with  data  on  tha  mort  compltk  catt  of  multipit-itt, 
taaoilng  Howt.  A tavltw  It  givan  ol  Langity  invaitigatloni  ol 
parallal  in|totlon  How  flaldt.  Among  thin  att  ilngla-|ai  itudiai 
ol  nonraactlng,  turbulant  mixing  IH2  in  lit  and  H2  in  N2I.  tnd 
of  rtieling  tuibulant  mixing  |H2  in  airl  with  both  ilngli  and 
multipla  iltk.  Impllcatiorii  of  tht  tatullt  ol  tha  itudlai  lot  icrimjat 
lual  Inlactoi  datign  art  ditcuitad.  Author 

N7B-30S71  Ntpitt  Unlv.  (Iltlyl  Inal  ol  Atiodyntmiot 
TURSUUNT  BOUNDARY  LAYER  IN  HYBRID  PRO- 
PILUNTS  COMBUSTION 

R.  Monti  In  AQARD  Anal,  tnd  Numaticil  Malhodt  lor  Inviit. 
ol  Flow  Flaldt  with  Cham.  Rttolloni.  Eapaoially  Ralatad  to 
Combutt  May  197B  21  p rtit  (For  avtlltbllity  taa  N7B-303BB 
21-311 

Hybrid  ptopallant  combuitlon  modali  Itolld  lual  and  liquid 
oxldliarl  art  itviawad.  Tha  ganaiil  aquationi  for  turbulant 
boundaty  layat  oombuition,  logathai  with  tha  Inlatlaca  boundary 
oonditloni,  ara  wtltlan  Combuitlon  lhaoiiti  and  working  loimula 
lor  lolld  lual  ragtaiilon  ittaa  aittimt  dlllatant  orriari  of  magnlluda 
lot  tha  chttaolatlillo  lima  latloa  ol  tht  lalavani  piocttaai  II  a. 
lual  vipotiiallon,  gti-phaia  chamical  raadtloni,  and  onldiiai 
dllluiion)  It  It  thown  that  tha  modcli  baitd  on  llnila  ohitaulatlilic 
timn  lot  dllluiion  and  chtmioal  taaollon  axpitin  lha  axpailmanttlly 
obaarvad  ttgtaitlon  tala  dapandcnca  on  both  mail  flux  and 
combuitlon  piaituta.  Aiilhot 

N7B-30371  Daulacha  Fotiohungi-  und  Vaiiuohtanalilt  luat 
Lull-  und  Raumlahrt,  Pori  IWaai  Ottmanyl 
BOME  PRDSLIMS  AND  ASPICTI  IN  COMBUSTOR 
MOOILLINO 

F Butilop  In  AGARD  Anal  and  Numitioil  Mathodi  lor  Invaat 
ol  Flow  Flaldt  with  Cham.  Raaotioni,  Etpiolally  Ralaltd  to 
Combuai  May  1976  B p (Foi  availability  taa  N76'303B6 
21-31) 

Davalopmani  ol  a lhaoiatloal  combuitor  modal  that  p'adicti 
CO  and  NO  amliilont  and  li  ipplioabit  lo  InduiUlal  butntri  ai 
wall  at  Bkk  tuiblnoi  it  diiurlbad  Faolora  conilditad  Includa 
dalatmlnillon  ol  tha  amount  ol  NO  toimid  in  tha  llama  liont, 
laliction  ol  tha  cortaci  tali  ooniiant  lot  tha  taaollon  which 
comiola  NO  lotmallon:  tha  lampatiluia  diop  oiuiad  by  tadlillon: 
tnd  Iho  allaDt  ol  tha  Initlil  amount  ol  ladloali  on  tha  NO 
formation  J M S. 

N7B-10374  Bhalllald  Unlv  (England)  Dipt  ol  ChimictI 
Englnaatlng  and  Fual  Tachnn  gy 

MIABUREMINT  IN  TURBi  .FiNT  FLOWS  WITH  CHBMICAL 
REACTION 

N A Chlglar  In  AQARD  t.nal  and  Numttical  Mathodi  lot 
Invatt  ol  Flow  Flaldt  with  Chant.  Rtaoliont,  Eipvclilly  Rtlatad 
loCombuil  MaylB/e  1 8 p tolu  IFot  avillubilliy  tat  N7B-3036B 
21-311 

Maiiutamenli  In  lurbulini  Howt  ait  uoniidttad  pirliculatly 
lot  thair  ralavanci  lo  tha  ptadlollon  ol  Howt  with  oombuitlan. 
Tht  ttlallva  accuiaoy  ol  iniiiuintnii  uiid  lot  tha  tnaatutimant 
ol  valoolty.  lampataiuta,  gat,  and  lolld  ooncanitatloni  it  ditcuitad 
tnd  attrnpltt  aia  glvan  ol  chtngit  In  tha  mignitudta  ol  lltnit 
ptopartitt  at  mtaturlng  Itohrilquai  havt  Impiovad  Tha  rtqulta- 
mant  of  vityinp  lha  tima  piriod  lor  avatiglng  acootding  to  tha 
local  condltlqnt  It  ilraiiad  tnd  It  It  thown  that,  undai  ctrlain 
oonditloni,  lha  ivataging  ptooaduta  can  concaal  tha  phytlotl 
naluta  of  tha  phtnomana  thit  It  btlng  maaturtd.  Tha  dlaturbinct 
10  tha  How  and  tha  attoti  Inttodiioad  by  uilng  wator-coolad 
pitot  lubat  lor  valoolty.  suction  pytomatati  lor  tamparatura.  and 
ralallvaly  litga  watat-ooolad  luctlon  probat  lot  particia  and  gat 
anriyali  art  ditcuitad  It  It  trguad  that  lututa  inaaiuraminti  In 
Htmti  ihould  ba  intda  with  latat  ptobai  and  that  all  maatuta- 
manta  ihould  ba  mada  oplloally.  without  lha  Inlroduotlon  ol 
ohyiloal  ptobat  Davalopnionti  In  Itiar  anamomalry  and  laaat 
Raman  iptcttoioopy  ara  raviowad.  Examplaa  ata  glvan  ol 
maciurtmani  by  latat  ptobai  ol  valoolty  In  liamti  with  awltl 
and  ol  tamparatura  and  tpacia  oonoanlrtllon  In  turbulant  dllfualon 
Hamai.  Tha  Important  tola  of  tcouriia  maiiuramant  In  tht 
formulation  and  tatting  ol  inalylloal  tnd  numaticil  pradlotlon 
thaotiat  la  attiiiad  Authoi 

N7B-3037B  Tichniioha  Hogaachool.  Dalit  INtihatlandal.  Dapi 
□I  Maohanlcal  Englnaatlng 
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•OMI  MIASUMMINTS  AND  NUMINICAL  CAkCULA- 
TIONI  ON  TURBUUNT  DIFFUSION  FtAMIB  «S4 

Th.  T.  A.  Piiuw  In  AGARO  Anil,  ind  Numitloil  Mithodi  lor 
Inviil.  of  Flow  Fifid  with  Chim  SMCtlani,  Eipoclillv  Rilitid 
to  Combuit.  Miv  1875  1 1 p (ifi  (For  avilliblllty  im  N76'303SS 
21-311 

Miiiuriminti  ind  tha  mult  ol  eilculatlona  art  praiantad 
lor  tha  combijitiott  flow  llild  in  • conicil  furniea,  eonittuetad 
•0  thit  boundiiy  layit  ipprammitloni  in  villd.  Two  typat  of 
linmii  an  obiirvid.  in  attiohad  ind  i liftad  llimi.  Maaiura- 
minti  of  tnmpirilun.  viloclty.  and  thi  man  fractloni  of  N2, 
02.  CH4.  and  NO  an  obtiinid  for  tha  ridlil  ptofllai  at  diffaiant 
dlitannai  along  tha  com  It  la  ihown  that  tha  maaiurad 
oonointritlon  of  NO  ii  lanaltiva  to  tha  llama  typa  Author 

N7s-naosi|i  Advlioiy  Group  lor  Aatotpioa  Riiaarah  and 
Davaloptnant,  Parla  (Fransa). 

LAHH  HAZARDS  AND  SAFITV  IN  THI  MILITARY 
INVIRONMINT 

Aug.  1875  106  p tafa  Coni,  hald  at  Oaimany.  22-23  Sap. 
1875,  Tha  Nalhirlindi.  25-25  Bap.  1876.  and  Norway.  1-2  Ool. 
1876:  iponiorad  by  tha  Airaapioa  Madloal  Fanil  and  tha 
Conaultant  and  Eaehanga  Final  ol  AGARO 
IAOARD-LS-781  Avail:  NTIB  HC  15.50 

A ravlaw  of  tha  thaory,  pilnolplaa.  and  applloatlona  ol  laiar 
ayatami  waa  praaantid.  with  apaolil  amphaala  on  aiaoelalad 
poaalbla  aooldantil  Injurlaa.  lalily  praoiutlonu  and  eodaa. 
protaotiva  davloaa.  For  individual  tltlai.  laa  N75- 11307  through 
N75-I13t6. 

N7S-I1307  Waitirn  Onlario  Unlv..  Londort.  Dipt,  ol 
Fhyalci. 

FROFIRTIIS  OF  BLICTROMAQNITIC  RADIATION 

J.  Wm.  McGowan  In  AGARO  Laaar  Haaarda  and  Silaty  In 
tha  Mil.  Environ.  Auy.  1876  8 p rafa  (For  availability  aaa 

N7e-t1306  02-31) 

Tha  baaid  principlaa  dialing  with  alaotromagnatlo  radiation 
wan  diaouaaad.  paitloulirly  aa  tfiay  ralata  to  tha  davalopmint 
of  tha  Laaar  and  inaolar  aa  Ufa  procaoaaa  an  affaclad  by  light 
It  waa  pointad  out  that,  although  lha  alactromagnatlc  apaotrum 
aatanda  ovar  man  than  thirty  ordara  ol  magnltuda.  that  portion 
ol  II  now  domlnalad  by  tha  Laaar  only  Includaa  lour.  It  la  through 
Ihia  ranga  that  all  Ilia  prouaiaaa  an  affaotad  by  light  and.  In 
particular,  lha  aya  can  aaaily  ba  damagad  by  it.  Author 

N78-11808  Waaiarn  Ontario  Unlv  . London.  Dapt.  ol 
Fhyaloa. 

LAStRS 

J.  Wm.  McGowan  In  AGARO  Laaar  Haaarda  and  EUilaly  In 
lha  Mil.  Environ.  Aug.  1876  12  |i  nia  IFor  availability  aaa 

N76-11306  0.2-31) 

Frlnolplaa  and  propahlav  ol  tha  laaar  wara  dlacuaiad  In  aoma 
dftall  logalhar  with  a daacriplion  ol  tha  varioua  lypaa  of  loaara 
and  lhair  appllcatloni  Author 

NTS' 11 108  Army  Environmantal  Hygiana  Agancy.  Abardoan 
Proving  Ground,  Md.  Laaar  Mlorowava  Div. 
IN8TRUMINTATI0N  AND  MIA8URRMENT  OF  LA8BR 
RADIATION 

David  H.  Sllnay  In  AGARO  Laaar  Haiarda  and  Salaty  In  tha 
MU.  Environ.  Aug.  1876  8p  rafa  (For  availability  aaa  N7B-1 1306 
02-31) 

Now  laaar  initrumanta  and  maaauramant  taohniquaa  ovolvad 
during  tha  pact  dacada  wara  raviawad.  Tha  maaauramanta  of 
primary  Intaraat  In  tha  ovaluatlon  ol  laaar  haiarda  ara:  output 
anargy  or  powar,  pulaa  duration,  baam  prollla  and  dlvarganoa. 
and  pulaa  ropatlllon  Iraquancy  (PRF).  Tha  moat  uaalul  typaa  of 
datactora  and  haant  prollla  matlmda  wara  diaouaaad.  Shoit-oui 
chock  laala  wara  alao  givan.  Author 


N78-11110  Lattarman  Army  Inal,  ol  Raaaarch,  San  Franolaco, 
Calif.  Non-lonlilng  Radiation  Div. 

OCULAR  IFFRCTS  OF  LANR  RADIATION:  C0RN8A  AND 
ANTBRIOR  GHAM8IR 

Edwin  S.  Saatrlca  and  Bruoa  E.  Stuck  In  AGARO  Laaar  Haiarda 
and  Salaty  In  tha  MU.  Environ.  Aug.  1876  6 p rail  (For 
availability  aaa  N7e-1 1306  02-311 

Tha  olfoota  of  inirarad  laaar  radiation  on  tha  cornaa  and 
akin  of  humani  wara  conaldarad.  Thraa  araaa  wara  dlacuaiad: 
normal  anatomy  and  phydology  ol  both  tliiuaa.  lummary  ol 
thoaa  laaar  ayalama  which  may  Intaraot  with  ihaaa  tiaauai.  and 
alfooti  of  thoaa  ayatama  on  tiaauaa.  It  la  pointad  out  that 
Ihraahold  damaga  to  tha  aya  Irom  C02  laaar  radiation  la  conlinod 


to  tha  mora  auparfiotil  araaa  of  tha  comaa.  At  above  thraahold 
lovola,  ilamaga  la  otaaarvod  to  tha  antlra  thlcknaai,  rtnd  aoma 
ohangaa  In  tha  antarior  ohambar  ara  obaanrod.  Y.J.A. 

N7S-11811  Lattarman  Army  Inat.  ol  Raaaarch,  San  Franciaco. 

Calif  Non-lodliing  Radiation  Dhr 

OCUUkR  IFFICTS  OF  RADIATION:  R8TINA 

Edwin  S.  Saatrlca  In  AGARO  Laaar  Haiarda  and  Salaty  In  tiM 

MU.  Environ.  Aug.  1876  4 p rafa  (For  avaHablllty  aaa  N76-1 1.306 

02-31) 

A diuuaalon  of  Ihioohold  lavala  aiaoelalad  with  in|urlaa  to 
tha  primal!  rotlna  Irom  aapoaura  to  vlolbla  and  naar  Inirarad 
laaar  radlallon  waa  givan.  It  la  aaplalnad  that,  whilt  tha  latlna 
la  lubdividad  Into  tan  IdanliliaMo  layara,  lha  abaorptlon  ilia  ol 
tha  vlalbia  and  naar  Inirarad  laaar  oouroaa  la  llmitad  to  tha  malanln 
granulaa  ol  tha  ratinal  pigmani  apllhallum.  Tha  machanlim  ol 
Injury  at  tha  abova  Ihraahold  akpeaad  alta  la  iharmal.  Tlra  andpoint 
lor  tha  dalarmlnatlon  ol  thraahold  lavala  can  ba  aubdividad  Into 
thraa  araaa:  gioaaly  obiarvabla  ratinal  opaolty  laval,  light 
mloroacoplc  oaHular  altaratlon  at  tha  dlital  photoraoaplor  and 
pigmant  apithallal  laval,  and  aubcallular  chonga  at  tha  magnifica- 
tion powar  ol  tha  alaclron  mioroicopio  laval.  y.J.A. 

NTB-11111  Royal  Air  Foroa  Inal,  ol  Aviation  Madlolna, 
Famborough  ( England). 

D8TIRMINATION  OF  SAFI  IXFOSURC  UVSLS:  INIRQV 
CORRILATIS  OF  OCULAR  DAMAOI 
R.  G.  Sorland  In  AGARO  laaar  Haiarda  and  Salaty  In  tha 
MU.  Environ.  Aug.  1876  Sp  rah  IFor  avallabUlty  aaa  N76-1 1306 
02-31) 

Thraa  taohnlquai  wara  uiod  to  dalina  praolloal  but  lala  crllarla 
(or  uia  with  laati  lyatami.  Thaia  ara:  Inipaoikin  ol  tha  aya  by 
optical  maant  lophlhalmoicopyl,  fluoiaacaln  angiography,  and 
mlcroioopv  lllghl  and  alaclron).  Tha  dalootlon  ol  damaga  )■  a 
lorm  ol  quantal  ratponaa  and  lha  dalarmlnatlon  ol  tha  thraa- 
hold laval  la  normally  baaad  on  tha  anargy  nr  powar  which  will 
raault  In  a givan  probability  ol  damaga  baing  dtiootad.  Tha  anargy 
corralataa  ol  damaga  dapand  on  wavalangih,  pulM  width  or 
axpoiura  lima,  ttpallllen  rata,  tliiua  typa  and  pigmantatlon,  and 
ooultr  quality.  Thla  cnmplaa  ralatlonahlp  nacaiiarlly  llmlli 
aaparlmantal  maarch  to  laaar  •yalama  ol  apaclal  Intaraal  and 
10  tha  Iniatpolallen  ol  data  to  lormulala  ovarall  lala  aipoiuta 
lavali  Is  nKaaiarv.  Author 

N78-11S13  Army  Environmantal  Hygiana  Agancy.  Abardoan 
Proving  Otound,  Md,  Laaar- Mictowava  Olv, 

DIRIVATION  OF  •AFBYV  C0DB8.  1l  U8A  IXF8SIINCI 
David  H.  Sllnay  In  AGARO  Liiar  Haiarda  and  Salaiy  in  tha 
MU.  Environ.  Aug.  1876  13  p rala  (For  avallabllUy  aaa 

N7e- 11308  02-311 

A ravlaw  ol  tha  problama  anoountarad  In  aaltlng  lalaly 
itandardi  and  lha  oomplamaniaty  laaar  ayatam  olaaillioatlon  and 
llald  lalaly  oontrola  alnoa  1866  waa  praaanlad  Originally,  only 
two  or  thraa  llmlta  wara  providod.  Howavat,  iinea  1972,  a tlidlng 
tcali  ol  llmlla  varying  with  tiqrokura  duration,  wavalangih,  and 
PRF  hava  brran  In  uM,  ara  now  alandardliad  throughout  lha 
USA.  and  ara  daacilbad  In  iha  papar.  Author 

N78-111I4  Royal  Air  Furca  Inal  of  Aviation  Madlolna, 
Famborough  (England). 

DIRIVATION  OF  8AF8TV  CODRt.  3:  UK  IXF8RIINCI 

R.  0 Borland  In  AQARD  Laiar  Haiarda  and  Salaty  In  tha 
MU.  Environ.  Aug.  1876  6p  lata  IFor  availability  aaa  N78-1 1306 
02-31) 

A ravlaw  ul  laaar  Mfaiy  codai  In  uaa  In  lha  Unliad  Kingdom 
•Inca  1866  waa  ptaiantad.  Tha  Initial  oodaa  wara  baaad  on 
llmllad  tiparlmanlal  data  and  ao  tandad  to  ba  ovar-cauliout. 
Mott  ractnl  itudlaa  hava  baan  ralatad  la  tha  prMtIoal  alluatlon 
ol  ocular  Irradiation  by  parallal  baama  and  hava  auggaitad  that 
lha  tal.nal  radiant  aapeaura  (or  damaga  Inotaaaaa  with  dactaaaing 
Image  alia:  It  lollowad  that  a oonaidatabla  ralakailon  of  tha 
racommandalloni  publlihad  In  1872  waa  poaalbla  Tha  Britiah 
Standarda  Irialltuta  IBSI)  hai  ainca  than  racommandad  adoption 
ol  tha  Amatloan  Cunlotanca  ol  Oovarnmantal  Induatrlal  Hyglanlali 
(ACOIHI  aapoiuta  lavala.  Author 


N7S-1131S  Royal  Ait  Foroa  Inat.  ol  Aviation  Madlolna, 
Famborough  (England). 

OFTHALMOLOQICAL  BXAMINATION  OF  LASSR  tNORKSRS 
AND  INVISTIQATION  OF  LASiR  AOCIDINTS 
D H Brannan  In  AGARD  Laaar  Haiacik  and  Salaiy  In  tha 
MU.  Environ.  Aug.  1876  lip  ral  (For  avallabllliv  loa  N76'1 1305 
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Thai!  itp«Gti  ol  ooulir  tituotuit  tnd  function  which  no 
rclovinl  to  l»ar  inducid  dimcgo  In  man  wira  ditouMad.  Including 
tha  hanumiiilon  and  abaoiptlon  chiraclarlalica  of  ocular  llaauaa 
and  tha  natural  protactiva  machanlama  of  tha  aya.  A achama 
lor  tha  ocular  aunraillanca  of  laaar  workara  waa  praaantad  with 
an  avaluation  ol  tha  tola  ol  tha  Hold  and  othar  apaclalliad 
aaamlnationa.  Tha  ptocadura  to  ba  lollowad  In  tha  avant  of  a 
laaar  acoldani  waa  diocuaaad  It  la  rauomrnandad  that  Ihia  involvaa 
a biophyalcal  aaiaaamant  ol  tha  accldani  with  particular  lafaranca 
to  anargy  or  powar  danaltiaa  which  may  hava  boon  Incldant  on 
tha  cornea,  aa  wall  aa  a dalatlad  ocular  aaaminatlon  Thli  may 
includa  fluoraacain  angiography,  which  haa  baan  found  to  ba  a 
more  aunaillva  tachniqiia  lor  delacllon  nl  damaga  than  ophlhal- 
inoaconv  in  nronkaya  Author 

N76-1131I  Army  Environmental  Hyglana  Agency.  Abardaan 
Proving  Ground,  Md  Laaar  Miorowava  DIv 

LABin  PnOTICTIVI  DIVICia 

David  H.  Sllnay  In  AOARD  Laaar  Hatarda  and  Safety  In  tha 
Mil.  Environ.  IB7B  1 1 p rala  (For  availability  aaa  N7B-1 1306 
0231) 

Tha  idaal  oharaolariatloa  of  laaar  aya  protactiva  davloaa  ware 
piaaanlad  and  tha  praaani  llltat  matarlala  and  goggla  daaigna 
ware  compared  with  the  Idaal.  Allliough  tha  akin  raguiraa 
piotacllon  front  laaara  amitling  In  the  ultraviolal  and  far<infrarad 
laglnna  at  comparable  aapoaura  lavale  that  may  cauea  aya 
inlurlai.  protaulion  ol  the  aya  ramalna  paramount  Author 


N77-1 1SI21||I  Adviaory  Qioup  loi  Aairtunccu  Hakuaich  and 
Davalupmant,  Parla  (Frcncal 

APPLICATIONS  OF  NON  INTRUSIVE  INSTRUMENTATION 
IN  FLUID  FLOW  RESEARCH 

May  ISTS  30B  p rail  In  ENULISH.  purtly  in  I'HENCH  PruHuntad 
at  tha  Fluid  Oynamica  Panel  Symp  . Suinl  Lunia,  l''aiii:(i.  3 b May 
1876 

lAtiARD'CP  IBS.  ISBN'BE-adb  Ul /U  4l  Aviiil  f4TIS 
HC  AI4/MF  AOI 

Tha  apacial  and  unique  utlvculuiiuic  of  iiiuiniiiinri  rnoakuilng 
concapla  auch  aa  the  Laaar  Datiplur  Vi'hr.irnntiir,  «lim|rt.in  tinarn. 
and  Raman  acattaring  are  dduiriliinl  liniihaHia  m |iliii;iiii  un 
rnaaiuiing  accuraciaa.  Ilmitaliuim  (.uriiiuliunH.  end  uther  tiiubluni 
araaa.  Tachnitiuat  for  niaaauniinuiil  ul  vuluiuty,  Ihutntudyiiuinic 
propaitiaa,  and  other  flow  chulat.llrllutll.>^.  iii  tuiliriltrni  iihuur  hiyara. 
How  fialda.  and  canibuktiun  nUNiiiu  lluwri  urn  includud  Fur 
individual  lltlaa.  aaa  N77'1I227  IhiuuUh  NVV  tt24B 

N7T'11232||I  Initltiil  Frunco  AlUiinund  du  Fliiuhitiuliria.  St  Louih 
(Franca) 

RIVIEW  ON  HIGH  SPEED  APPLICATIONS  OF  LASER 
ANEMOMETRY  IN  FRANCE  AND  GERMANY 

H J Pfallar  In  AQAHO  AppI  ul  Non  IniiiiHivu  Incti  in  Fund 
Flow  Raa.  May  1976  18  p lulh  dor  ptnnuiv  ducunnuit  ecu 
NV7  1 1221  02  31I 
Avail  NTIS  HC  ,M4/Mr  AOI 

Tha  davalopniant  and  uau  ul  Iuhc>  iiiiuritunuilrv  in  vuuiniv 
French  and  Garrnan  high-ipuud  went  lunrnrk  iv  dii.minscd  In 
thaav  atudlaa  tha  Inngc  ivpu  iinomunirrtnr  wui:  iii'Uil  nMclucivaiy 
haujuaa  it  la  inaanaitivu  tu  viUiutiuni.  cinl  hif|h  huuiiiI  IuvvIm 
Morauvar.  Ihie  type  nl  anamuinirlui  n.  Huiipiiturl  In  givn  lliii 
moat  accurate  raaulta  with  raupcct  tu  inHuii  lluw  vuIuLity  and 
turbulanca  intunaitv  Thii  ii  Hviuii.iallv  Iiikj  if  irlmdruiiiu  cuuiitmti 
arc  uaad  ai  data  acquiaitiuii  yvctiiniH  Pulh  tlin  utittcal  arrcngit- 
manta  and  alactrunio  dabiynii  urn  ilinn,Ml)inl  in  datnil  All  the 
invaitiyatlona  daiLiibad  railed  tin  llm  'uduiui  diikt  traitndirv  inuaanl 
in  tha  flow  aa  valucily  inihr.uluiii  Ac  c laiiult  ul  binuliunul 
uoopaiation  it  la  ahown  that  in  die  wind  lunuulh  uiiiiiiidnicd  Ihii 
aiat  diatrlbutiun  of  dual  pailiuiuH  tiiltila  nlinuct  ciiKiplulolv  th" 
laquiiainanli  of  nogligihia  paiticlua  liig  With  hoiiiii  oppl'iriiUona 
m high  apaad  tunnal  teatiny  it  in  tiiuvnil  ttiiil  iuaui  cniimoitintiv 
la  a ilandard  maaauring  piuuudurn  und  Ihci  it  yit'ids  iiiaultc 
which  may  not  ba  obtainad  by  iillmi  nniihuda  Auilioi 

N77-11223||l  Naval  Surlaca  Wuapun*  (.onlin  While  Onk.  Md 

APFLICATIONE  OF  THE  lASER  DOPPLER  VELOGIMErER 
TO  MEASURE  BUSIONIC  AND  SUPERSONIC  FLOWS 

William  J Yania  and  Bonjumin  J Ciniru  In  AUAflO  Appi  ul 
Nundntruiiva  Inatr  In  Fluid  Flow  Rmh  Muy  IB76  8 p rida 
IFof  primary  douument  aaa  N77  11221  02  3tl 
Avail  NTIS  HCA14/MFA0I 

Maaeuiamanta  with  a Laiai  Dotiplui  Virluciniatur  ILOVI  iimng 
tlia  differential  Doppler  or  frinqu  tyfri'  nt  utiticril  !■y'JltJttl  wore 
made  In  a variety  of  auhannic  on.l  uipiiituinic  Fnwii  Tim  efrplK.utinii 


ol  Ihia  inalrument  at  tha  Naval  Surfaca  Waapona  Cantai 
INSWCI  to  daiaiminc  aaroiol  aira  digtrlbutiona.  to  maaauia 
turbulanca  propariioa  in  aupaiaonic  boundary  layaia.  to  maaauia 
iiianiiKlngchaiaciaiiaiica  ol  iwu  aupareonic  (Iowa,  and  to  maaauia 
tha  ihreU'dimanaional  liuw  liald  around  an  laially  aymmatiic  body 
lit  large  anylaa  ol  attack  in  aubaoiiiu  How  it  diacuaaad  Rraulli 
ehuw  that  tha  LOV  can  bo  a vary  uaalul  tool  (or  making 
nunintruiiua  maaHiiritinunia  Raaiilia  alio  ahow  that  ainca  tha 
LOV  inaaBurumante  lequne  micton-ei/a  particlaa  to  ba  praaant 
in  Ihi]  How,  care  muil  ba  lakaii  to  inaura  that  tha  particlaa  will 
folluw  tha  How  acciirataly  Author 

N77'1 1224*1  Natinniil  Aeicmaulich  nnil  Space  Adininiitratlon 
Ainch  Reiaaich  Cantai.  Moffett  Field.  Calif 

LASER  VELOCIMETRV  APPLIED  TO  TRANSONIC  AND 
BUPIRSaNIO  ABRODVNAMICS 

D A Johnaon  W.  0 Baohalo,  and  0 Moddaraaa  In  AOARD 
Appi  ul  Nondnliuaiya  Initt  in  Fluid  Flow  Rai.  May  1876 
12  p tala  IFoi  piimaiy  documani  aaa  N77'n221  02-31) 

Avail  NTIS  HCAI4/MFA01 

Aa  a liiithai  damonatrallon  ol  lha  oapabllitlai  ol  laaar  vtloolly 
in  cumpiaaaiblu  aaroiiynamica.  mvaauiamanli  obtained  In  a 
Mach  2 B aaparaiad  luibulani  boundary  layer  and  In  iha  ttanionlo 
How  peat  u twD'dimanaional  airtoll  aiollun  are  praaantad  and 
oumpartd  lo  data  raaliiad  by  convaniional  laohniquaa.  In  tha 
aapaiaiad'llow  iludy.  the  somparlaoiii  ware  made  agalnai 
pilot  tiallc  piaiiuia  data  Agiaamani  In  mean  valooltlaa  waa 
tualirad  where  lha  piaaaura  maaturainanta  could  ba  conildaiad 
i.y|iabla.  howavar  in  rcgiuna  ol  iiialanlanaoua  lavaraa  valooltiaii, 
the  laaai  laaulti  waia  found  lo  ba  conalalant  wllh  tha  phyalca 
ul  lha  flow  wharaaa  lha  piaaaura  data  ware  not  Tha  laaei  dale 
ubiamod  In  regiona  cif  natiarnalv  high  lurbolanoD  luggeal  that 
velocity  biaaing  doaa  nut  oncui  il  Iho  particle  oocurianca  rata  la 
low  ralativa  to  the  luibuleni  lluutuallon  rata.  Straamwiaa 
turbulanca  inlanaillat  are  alao  piaianltd  In  tha  tianaonlc  airfoil 
fcludy.  valucily  itiaaauiamanta  ublairiad  Immadlalaly  outalda  the 
uppai  auilaua  boundaiy  layer  of  a 6-inch  chord  MACA  64A010 
uliloil  uomparail  lu  edge  valuclllfi  Inltrrad  hum  aurfaca 
ptaabuia  inaaeuiainania  Fur  tiaa-aheam  Mach  nuinbara  of 

0 6 and  OB.  lha  agiaainani  in  laaulta  waa  vary  good  Dual  acaltar 

opiliiil  cnangamanU  in  oon|unolion  wllh  a alngla  particla, 
iioumui'typa  aignal  pionaaiui  wa>a  anipluyad  In  thaaa  liivaatiga- 
Ilona.  Hall-micion-diamatai  pulyilyrana  vpharaa  and  nalurilly 
cicoiiiiing  conriahaad  ml  vapur  uiilad  aa  Ilyhl  Bpallaiara  m tha 
Iwu  lauptclivt  lluWB.  Bragg  call  Itaquenuy  ahlltlng  waa  ullllaad 
III  tha  lapcialail  How  atuily  Author 

N77-1132S#  Arnold  Engiiinriring  Davalupmant  Canlar,  Arnold 
All  Fuina  Stction.  Tenn 

APPLICATION  OP  THE  DUAL-SCAntR  USSR  VILOCIMS- 
TSR  IN  TRANSONIC  FLOW  RESBARCH 

V A Clliia  lARO.  Inc . Ainniil  AF  Stallon.  Term  I and  C F Lu 
lAHO.  Inc  . Arnold  AF  Sulion.  Taiiii  I In  AGARO  Appi.  ol 
Non-lntiuiiva  Inatr  in  Fluid  Flow  Riia  May  IB7B  12  p rail 
(For  (irtmary  documnril  Mac  N77-n221  02-31} 

Avail  NTIS  HCAI4/MFA01 

Topic!  eiii-.h  an  iignal  piocaaaing.  algnul' lo-nolit  ratio, 
benriwidth.  •paliiil  reMbhilion.  and  accuracy,  are  diacuiied  In 
goimiel  lur  typicel  Icier  vulur.iinelai  ILVI  ivataina  Tha  particla 
leg  probluiii  end  a ilciii  unclyan-  achama  lu  rninimiaa  III  effaci 
lire  pritianlitil  Two  caitunmenU  in  a lypiciil  cuntlnuoui  atrody- 
iicmiu  lianMunic  wind  lunnal  am  dmcuaaad  tu  dainonatiala  tha 
lacliniuua  The  data  aliowii  wuie  Uikeii  with  a iwo-oompunani, 
(Itiul  nugllai.  Hiagii-i'vll  lynn  LV  rrullfcling  hack  acatiar  radlallun 
Irani  lha  abiinani  aeiunul  imriiiiloii  1ha  valoolly  Held  ahacd  ol  • 
hainivphiie  uyllndai  wua  maacurad  at  low  auparionic  Mach 
nuinbera  in  lha  Ural  Hxparirncni  Tha  boundary-luyar  valoolly 
uhc'ucleiialici  in  lha  ahnek  liiyar  intaiaclion  lagion  on  t 
two  dimeniional  lloar-mouiilacl  hump  wero  Plan  invciligalad  Both 
uaparimantb  puintorl  out  Iho  riuyij  ter  aKtrama  care  In  date 
interproiaiiori  in  curtaih  How  regmna  A new  technique  in  dete 
praceaiimg.  tJeiignad  in  impruvu  iiccuiucy  arirt  incracHe  dale  rail, 
la  brinlly  introdccad  Autiroi 

N77-11226||l  Royal  Airnralt  Eatabhahment,  Bedford  (England) 

THE  APPLICATION  OF  A LASER  ANEMOMETER  TO  THE 
INVESTIGATION  OF  SHOCK  WAVE  BOUNDAR V-LAYER 
INTERACTIONS 

1 F.  F.ait  /ri  AQAHD  Appi  ul  Non  Inirualve  Inatr  in  Fluid 
Flow  Rea  May  1976  10  p lafa  (For  primary  ducumenl  aaa 
N77. 1 1221  02-311 

Avail  NTIS  HC  A14/MF  A01 

A detailed  Invuetlgation  of  the  Inteiection  reglun  of  a normal 
ehook  wove  and  a two -dimeniional  tuibulont  boundary  liyur  la 
daactlbed.  The  maantiremonlti  ware  i-nada  with  a two  r^ompnriant 
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Itiat  tncmsmiot  op«>«ting  In  th<i  Duppltr  ilitturinc*  mnda  and 
in  backguatUi  Thg  dalalli  of  lha  initrumanl  and  Iha  tnalhod  of 
•nalyilng  tha  data  ara  daacribad.  Shock  wava  boundary  layer 
inlaraoliona  wilh  upitraom  Mach  numbara  o.'  approalmalnly  1 3. 
1.4  and  1 B4  wiia  aludiad.  Tha  tttia  ware  mada  in  the  RAE 
3lt  a 3ft  tun.ial  on  tha  Hour  of  tha  working  aacllon  which  waa 
modiflad  to  ha  015  min  wida  by  762  mm  nigh  Tha  voloclty 
and  III  dliaction  ware  meaiuiud  at  about  1000  poinia  Both 
the  aomplai  Invlicid  Interaction  ragion  of  tha  flow  ai  wall  aa 
tha  boundary  layor  ware  invailigatud  and  an  attempt  waa  alao 
madii  to  make  nraaburamanla  in  tho  roparatail  flow  Tha  oinphaala 
II  on  diiinonhlration  uf  Ihe  capabilities  of  the  laser  unomainatar 
rather  than  interpretation  of  the  fluid  mecheiiica  Author 


N77-11237I  Kant  Unly..  Canterbury  (England).  Phyaloa  Lab. 
■UPEnaONIC  VELOCITY  AND  TURDULINCI  MIASUM- 
MINTS  UIINO  A PAIRV-PIROT  INTIRPIROMITER 

D A Jaokaun  and  P.  L Eggina  In  AGARD  Appl.  of  Non  Intrualya 
Inatr  In  Pluld  Plow  Raa  May  1976  13  p rafa  (Por  primary 

dooumant  aaa  N77'l  1221  02  31) 

Avail'  NTIS  HC  AI4/MP  A01 

Tni  laaai  Dopplar  laohnlqua  In  which  tha  fraquanoy  ahlft  la 
•nalyiad  uaing  a high  raaolutlon  confocal  Pabry-Parot  Inlaiftroma 
lar  la  diinuiiad  Datalla  ol  typical  optical  attangamante  die  givan 
togathei  with  tha  aaioclalad  aloctioiiio  InalruiTtaniatlon  uaad  lur 
data  collactian  and  ilgiial  piocaiilng  Ekpailmonial  rtiulta  ara 
givan  lot  meahuramania  mada  in  a widu  varlaiy  ol  akpainnamal 
lltuatlona  inniuding  llowi  with  iniaracling  ihook  fronte,  turbulanua, 
and  latga  valoolty  giadlanta  Authoi 


N77-1122I|P  Inalltut  Franco-Allamand  da  Rachatuhat.  Si  Lotiia 
IFianca) 

RECENT  APPLICATION!  OP  III  OP  THE  LASER  VILOCIMI- 
TER  MIASURIMENTI  IN  TURBULENT  PLOWS  lAPPLICA- 
TIONB  RIOINTEI,  A L'ISL,  01  LA  VILOCIMITRIE  LASER 
AUX  MISURSS  DANS  DIS  ECOULIMSNTS  TURSU- 
UNTSI 

X Bouli  In  AGARtl  Appl  ol  Non-lntruilva  Inilr  in  Fluid  Flow 
Raa  May  1976  12  p itia  In  FRENCH;  ENGLISH  nummary 
IFoi  piimary  documant  laa  N77-1U21  02-311 
Avail  NTIS  HC  AI4/MF  AOI 

Imioductury  remifki  daal  with  iha  aeouraoy  and  ipaca/tima 
raaolutlon  which  cm  ba  atiainid  with  LDV  iyilimt  in  lurbulant 
or  high-yaloclly  gradicnl  flowi  Soma  ikaniplaa  an  givan  ol  tha 
pcviibiliiy  of  obtaining  tuibulani  ipocirum.  lutoaorralition,  and 
aimultanaotii  niaaauramanti  of  two  valooily  componanta  Aliaady, 
lliaac  naw  mathctla  giva  valuable  Information  on  Irantoiiio  or 
haatad  llowa  In  iha  piaiant  phait  howavat  it  ii  aaaantial  to 
airongly  Incnoaa  data  ralaa  and  procaaaing  whan  lime  uorralatlona 
•la  nquaaiad  Author 


N77-lt229||l  Von  Kaiirian  Inal  lur  Fluid  Dynarnica.  Rhodti-Sainl- 
Qanaie  IBulgiutnl 

ANALYSIS  OP  THE  OUPUT  DATA  OP  A LAIIN  DORPLER 
VSLOCIMSTIR 

M L Riathmullar  In  AQAHO  Appl  uf  Non-lnliuilve  Inalr.  In 
Fluid  Fluw  Ret  May  1976  II  p IFur  piimary  document  tea 
N7/-lt22l  02-311 
Avail:  NTIS  HC  AI4/MF  AOI 

Laaar  Oupplar  Veloolmatar  maatuiomania  in  gii  llowu  raquira 
le  low  a saoding  ai  potilbla.  Such  conditluni  can  only  ba 
•ocoinmodatad  by  parlud  countaii.  Thaee  inetrumants  hava  to 
prooaea  a tignal  with  low  aignal  to  noiaa  latloi.  The  tmaller  the 
number  ol  iigrialt.  tha  lowar  tha  SNR  Thaia  prouataors  hava 
built-in  nolia  rajeotlun  davicai.  One  of  tharrt  It  a cnmpvralor 
which  allowt  a talaollun  ol  iignal  on  an  ampllluda  orilarlon 
Tha  ratponio  ol  tha  paiind  cuuntar  to  vtrlabit  comparator  or 
trigger  laval  it  antly/id  and  a lyitamttio  prooedura  Is  propotad 
lor  III  idjuitmant  Author 

N77-I1230||l  Calilutniri  Inal  ril  Tech.  Pitiadeiia  Dttpl.  of 
Aaroneutlcg 

SINGLE  iCATTERINO  PARTICLE  LASER  DOPPLER 
MEASUREMENTS  OF  TURBULENCE 

Paul  E Dimotakis  In  AOARD  Appl  ol  Non  Inslinrirve  Ineir  in 
Fluid  Flow  Rria  Muy  1976  14  p iiiIh  IFor  pilmniy  ilucumant 
aaa  N77  1 1221  02-311 
Avilil  NTIS  HC  A14/MF  AOI 

Data  rmIuclluM  luthniquns  jiu  ileicMbml  In  cirrumvant  tho 
pioblnint  ol  lendoin.  biased  sampliiiii  ol  single  scelteniig  iterliulu 
laeer  Dopplur  vnlocity  ineaNuruniunlt  in  luibuleni  How  Two 
dllluinni  nieihuds  era  (levelripeil  Fur  high  invoii  dele  rotes  ell 


stalutical  quantities  are  computed  in  an  unhiaend  faihiun  thiough 
tha  usa  ol  time  intaqiale.  Fur  low  mean  dels  ratal  aidiislical 
quantltliis  can  be  compuled  In  terms  ol  aniembli  aveiigaa  where 
each  avem  is  weighed  by  Ihe  probability  of  its  occuiionca  The 
laitei  method  will  usually  lequlia  a elmultanenue  mtaiuremanl 
of  at  laatl  two  ol  the  thieo  velocity  componantv  ol  u iingle 
particle,  and  poitlbly  ell  threir  depending  uii  Iha  thspu  ol  the 
local  volume  Thesii  techniquus  ullow  rallabit)  nreasuremenls  to 
he  esiraclad  from  Ihe  data  in  catai  when  tho  snetlering  portiola 
number  density  is  uncurrelated  with  Ihe  locsl  velocity  vector 
Other  tuples  discussed  include  (o)  minimum  sampling  rale 
required  if  lime  inlegiels  erii  ueiid  lu  compule  uversgeb  and  il 
nu  spectral  infuriiratrun  is  diisired  (bl  frequency  response  of 
single  auetlanng  peilicle  laiui  Doppler  valooily.  lul  appsrant 
luibulenun  due  to  llnilu  axleni  ol  inaaiuramtnt  volunta  and 
cuivttura  ol  VBlocity  spaca  outralation  at  the  nrigin,  and  fdl 
Hows  lor  which  lesar  Dopplar  veloclmatry  may  nut  ba  e satiafagtoiy 
maaiiiiamani  method.  Author 

N77-t1231||f  Royal  Aitctult  Eslabllshmant,  Fiinliotnuuh 
(England). 

DEVELOPMENT  OP  PHOTON  CORRILATION  ANEMOM- 
ETRV  FOR  APPDCATION  TO  SUPERIONIO  PLOWS 

J B Abbisa  In  AOARD  Appl.  ol  Non-lntiuslva  Insli  in  Fluid 
Flow  Raa  May  1976  11  p ids  (For  primniy  documant  sea 
N77-11221  02-311 
Avail  NTIS  HCA14/MFA0I 

Tha  duvelopnianl  is  dasiiilbiid  of  a lisai  ■nainomtlai  baaed 
on  a pfiotun  qurielHIo'  for  anpoiimanlal  applluitljns  in  Iranionlo 
and  auparionic  wind  tiiniuilk  at  Ilia  Royal  Alroiafl  Eslablivhmanl 
Thu  aquipmant  wui  daaignad  to  opatala  with  a dlffaranilal  Dcpploi 
optical  lyalani  In  Iha  backtuailirr  mode  In  nrdai  to  mlnlniba  the 
problama  attoclalad  with  Irtvoialitg  and  alignment.  Tha  IlghI 
touici  Ik  an  aigon-lon  laaai  which  can  ba  opaiultd  alinullaitricutly 
at  tavatal  Iruqiiennlaa  In  Iha  vlaibla  tpautium.  After  Initial 
aaptrlmenla  with  an  unaeadud  lamlnai  flow  in  aamill  latl  taollun 
at  Much  numburt  up  to  2 5.  Iwn  compuntnl  mtatuiamentt  wore 
mada  on  tha  How  around  a cuna  at  iato  Inqidanco  in  u laminar 
tupertonlq  iiritream  For  thito  aaperlinanta  tha  ulrcng  lintu  at 
4BB  and  614  5 nanomataii  in  tha  latar  ouippl  waru  uaad. 
togaihur  with  two  Dopplar  tliflaianct  npilual  ayniami  and  aaparatu 
dalauloit  Conitollud  taadlng  with  miuion-titad  paitiolai  waa 
provIdaU  try  an  oil  nilat  gariiialor.  Tha  laaullt  of  thoua  aaperlnianta, 
logathai  with  Ihoiu  obtaliiad  with  llta  aaine  anangimant  in  a 
lurbulant  supuiiohio  boundaiy  layai,  are  preainled  The  ptlnoiplaa 
ol  tha  photon  vcitalallon  method  ate  diaeuiaad  and  cunaldtiatlon 
It  given  to  the  akparlmuniil  orlltila  which  khmild  bn  mat  in 
uidti  to  Itoilllala  intarpiatation  of  tha  nulocriireliiliun  funullon 

Author 


N77- 112321  Edirtbuigh  Unlv  (ScDtIandl 
MEASUREMENT  OP  PERIODIC  PLOWS  USINQ  LASER 
DOPPLER  CORRELATION  TECHNIQUES 
F H Biinai.  □ I Oaudpolt.  T S Dunam  (Soiiihhamplon  Unlv . 
Engl  I.  I Giant  (Naplat  Coll  ol  Tech . Edinburgh.  Scellnmll.  and 
C A Qiaalad  In  AOARD  Appl  of  Noii-liitrusive  Initi  in  Fluid 
Flow  Raa  Muy  1976  10  p lala  iHoi  iiiimciy  dociimanl  tee 
N77-1  1221  07.-31) 

Avail  NTIS  HCAI4/MFA0I 

The  application  ol  photon  corraltlion  mathudn  lu  Iha 
mattuiamant  ol  klmitnldally  lluatuallng  llowrt  la  daacribad  It  la 
ahpwn  (hat  with  a laaar  Dopplar  optloal  configuration  Iha 
conalation  lunollon  lor  tha  Dopplar  tlgtial  It  pariodlc  with  lero 
oidti  Bastel  function  damping  and  that  Iha  amplituda  ol  lira 
valoolty  ponurbtlion  oaii  aaiily  ba  dattrmmad  by  locating  tha 
potlllon  of  leroa  ol  Iha  Battel  liinctiun  Fur  a two  baam 
oonllgurallon,  thrr  urott  coiiulntion  liinclion  It  a disturtad  form 
of  tha  valouily  pnibablllty  dantily  funullon  Eapuninanlt  wina 
pailnrined  In  a luw  luibiilenoa  wind  lunnal  in  tho  wukt  of  a 
olrcular  cylinder  utlng  photon  coumlng  technlquet  for  tho  Doppler 
elgniil  analytis.  The  retullt  ol  theie  oxperlmunli  allow  the 
charactarlitlq  forma  taken  un  by  Ihe  cuirelntlun  lunclluns  in  lhi> 
difftrettl  locutions  Mousuranrunts  ol  voloclty  purturbutrun 
emplllurlee  ohlalned  by  visuel  rnspucliutr  cri  Ihit  tnrruirtgiemii 
agree  well  with  hut  wirit  results  A ctiivu  lillinu  piucurluiu  fo' 
muiu  accuiate  tvelualioii  of  the  fluw  parainitiuia  is  (lescrilied 

Author 

N77-1  1233||f  Qeoigu  Waelnitgtun  Unlv.  Waiihingtnn.  DC 
Schuol  ol  Enginiorrng  and  Applied  Bciencea 

OPTICAL  MEASUREMENTS  OP  THERMODYNAMIC 
PROPERTIES  IN  FLOW  FIELDS.  A REVIEW 

R Goiilaid  In  AGARD  Appl  ol  Non  Intrusive  hrstr  nr  riiini 
Flow  Rns  May  1976  16  p nils  (For  iiilmary  decinnuni  ami 
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Avail  NTIS  HC  A14/MF  A01 

Tho  Hat*  ol  tha  art  In  optiual  inaaauramant  teuhnliiuaa  in 
high  tamparalura  (Iowa  la  aiiaaaad  Sevaial  toiuma  and  woikahopa 
waia  hald  on  tha  lubjoct  In  1B74  and  1B7&  A numliai  ol 
ravliw  papara  on  apaclllc  techniquaa  appaarnd  alaii  duiiny  thia 
pailod.  This  tavlaw  dlicuiiai  tha  parfoimanca  ctllaiia  ol  iniutaat 
In  gaa  dynamlci  and  avaluataa  tha  vailoui  axiatmu  at  piopoaad 
taohniquaa  In  tha  context  ol  their  use  In  hasiii  nnti  upplied 
conllgiiiatlona  ^jthni 

N77-1ia34|ii  Ollinn  Nationnl  d'Etudea  at  de  Hucliaiohiiri 
Aeioapatlalaa,  Pane  IPiancal 

lABER  RAMAN  DIAGNOSTICS  OF  AERODYNAMIC  FLOWS 
AND  FUMES 

Sylvia  Druat,  Robert  Balliy.  MIehal  Paalat,  and  Jaan-Plerio  Tpran 
In  AQARD  Appl.  ol  Nondidiuilva  Inilt.  in  Fluid  Flow  Rei 
May  1876  12  p lala  In  FRENCH.  ENGLISH  aummaiy  (Foi 

ptlmarv  dooumani  aaa  N77- 1 1221  02  31) 

Avail:  NTIS  HC  AI4/MF  AOI 

Sponlanaoua  Raman  Scattaiing  ISRSI  la  uiad  lot  nonintiiinlvn 
point  oonoantralion  and  tampaiatiiia  maaautamanti  in  gai  IIowh 
and  taacllva  madia.  Tha  main  ptopadlaa  ol  tha  method  and 
aoma  ol  ita  typical  aohiavamanta  ara  ravlawad.  A aacond  taclinique, 
oohaiant  anthStokei  Raman  acattarlng  ICARSI  wax  davalopad 
and  la  (ound  auparloi  in  tha  area  ol  lumlnoalty.  An  account  ol 
tha  llmltallona  and  ol  the  Held  ol  appllcatloni  ol  CARS  la  givan 

Aiilhoi 

N77-1121B||l  Inatltut  Fianco-Allamand  da  Rachaiohea.  St  Louia 
(Fiance). 

LOCAL  MEASUREMENT  AND  RROPORTIONAL  DENSITY 
OF  OAEEOUS  PLOW  SY  RAMAN  ANTI-STOKES  COHERENT 
ECATTERINa  (MISURl  LOCALE  ET  CONTINUE  OE  U 
DINSITE  D'UN  ECOUUMENT  OAZEUX  PAH  DIPFUSION 
COHERENTE  HAMAN  ANTI-STOKES] 

A.  Hlrlh  In  AQARD  Appl.  ol  Non-lnliualve  liiatr  In  Fluid  Flow 
Raa.  May  1676  7 p lala  In  FRENCH:  ENGLISH  aummaiy 
IFoi  ptlinary  dooumani  aaa  N77-1  122I  02.31) 

Ava)l  NTIS  HC  At4/MF  AOI 

Coharani  Raman  xoaltaring  oHaia  naw  pcialbllillaa  lui 
maaauilng  concantralloni  and  tvmparaluraa  in  gaa  llowa.  T)iii 
tachiilqua  wax  ac)tlcvad  by  mauna  ol  an  udyinal  appuratua  uamg 
Iwn  CW  laaata  aa  axcltatlan  aoutoaa  Thit  allowa  tha  maatuiamani 
of  local  danilty  lluclualloni  In  a (low  Tha  axpadmanlal 
artangamant  It  daioilbad.  ita  pailormanoaa  ota  analyiad  (timpoiai 
and  apallal  raiulutlan),  llmltallona  ol  tha  matliod  aia  aludlad 
(lha  laaat  imlaalati  Is  dUtuibad  whan  (ha  Hew  It  iiialda  tha 
cavity),  and  ludhar  Impiovamanti  aia  propoaaU.  Tha  (irai  raaulla 
obtained  with  a N lub  2 How  ata  praiantad  Authot 

N77-1Tase||l  Pdneeton  Univ..  N J.  Gaa  Oynamica  Lab 
THE  ELECTRON  BEAM  FLUORERCINCE  TBCHNIOUS 
APPLIED  TO  HVPERRONIC  TURRULBNT  PLOWS 
Jsioma  A Smith  and  Jamaa  F Oilicall  (Michigan  Umv.l  In 
AGAHD  Appl  ol  Non-lniruilva  Initr.  In  Fluid  Flow  Raa  May 
1676  10  p lala  (Foi  primary  dccumvm  aaa  N77-1 1221  02-311 
Avail  NTIS  HCA14/MFA0I 

Savaral  (actora  conoarning  tha  usa  ol  lha  alecuon  beam 
lluo'aacanca  technique  to  inaKu  lima  raaulvud  denaiiy  and 
tamparalura  maaautamania  In  ralativaly  high  denilty  lurbulanl 
Howl  lie  diacuiaad  Expailanci  darivad  (ram  a rauant  aiudy  ol 
a M 16.3  adiabatic  tunnal  wall  boundaiy  layar  In  hallum  It 
uaad  lo  outline  many  dllllr  ultlaa  to  be  ancountaiad  in  tha 
applloallun  ol  thIa  broad  bandwidth,  nonlntiualva  teohniqua  lo 
atudy  hypaiaonlo  tuibulani  llowa  In  gtnaral.  Colllalon  quanohing, 
Ditanualiun  and  othar  liaain  bioadanlng  aRacta  ara  daacribad.  In 
aridllion.  data  analyaia  proaoduroi  ollan  aaymmaltlcally  dlilrlbutad 
about  Ihv  maan  Huotuationa  era  diacuiiad.  For  axampla.  avidanca 
la  pinaanled  lu  ahuw  that  moan  intanalty  data  doaa  not  provide 
maun  How  piupetty  inlurmition  In  ganaiil.  Primary  emphaala  la 
on  ruaulto  ohtainod  In  halium  with  racant  woth  by  othara  In  air 
and  ndiogah  llowa  citad.  aapacially  whara  dlllarancaa  axial. 

Aulhut 

N77-1ia37||l  Muaaachuaatta  Inal  ol  Tech..  Cambridgt.  Dapl. 
ul  Machonlcal  Engintanng 

QUALITATIVE  AND  QUANTITATIVE  PLOW  PIELO  VISUAL- 
IZATION UTILIZINO  USER-INDUCED  PLUORBSCBNCB 

C FurbL.f  Duwey.  Jr  In  AGARD  Appl  ol  Non-lnlrualya  Inatt 
in  Fluid  Flow  Rua.  May  1876  7 p rale  (For  piimary  dooumani 
aaa  N77-1  1221  02-31) 

Avail  NTIS  HC  A14/MF  AOI 

Liqiilda  bi  gaaaa  containing  lluoiaacanca  molacuiaa  may  be 
atlmululad  In  u apatially  cuntrullad  mariner  by  tha  uta  cl  a Itiat. 


Thu  luaulling  pttlciiia  ut  Huoreacencu  may  bt  analyiad  to  yltld 
cpotiBlIy  luaulved  Inloimation  on  lluw  valoclly.  daiialty.  and  maaa 
ttanaltti  Inlurmation  may  ba  lecoidad  on  TV  tape,  photographic, 
ally,  ui  muititorad  uxing  locutad  optica  and  a photodiode  detector 
Sttvuial  examplea  uie  titicilbed  lo  illuatrata  lha  malhod.  maia 
Iraiialai  lictwean  an  uxteinal  How  and  a itglon  ol  aeptrallon: 
visuali/alion  ol  axiaymmaliic  ilarting  vorllclaa:  location  ol 
tudiiiluni  inatiacliinant  poima.  and  Initublllly  madia  ol  conlinid 
|ulx  Authof 


N77. 1 1236/11  OMice  National  d'Giudua  et  de  Rachaichci 
AiuiiiiDUliiiins.  Paiiu  (Finneal 

CHARACTERIZATION  OF  NOISE  EOURCES  IN  HOT  JETS 
BY  THE  CROSSED  SEAM  TECHNIQUE  (CARACTIRISA- 
YION  DBS  SOURCES  DE  BRUIT  DANS  LIS  JITS  CHAUOS 
PAR  U TECHNIQUE  DBS  PAIBCIAUK  OROItlSj 

Miidanu  Paiulli.  Jaan-Francolt  DiBallaval,  and  Jain  Maulard  In 
AUARD  Appl  ol  Non-lnttualvi  Inili.  In  Fluid  Flow  Raa.  May 
1876  11  p rail  In  FRENCH:  ENGLISH  aummaiy  (For  prlmaiy 
dooumani  aaa  N77  11221  02  31) 

Avail.  NTIS  HC  AI4/MF  AOI 

Tha  iDuiiding  ol  timpla  oi  coaxial,  cold  or  hot  Iraa  |ati  by 
uptlcal  lyxtsina  tnakaa  up  a mtaautlitg  maana  axiarnti  (o  tha 
madlum  Invaallgatad  Mate  aipaolally,  tha  uaa  ol  radlomatira 
mauauring  intraiad  amiaaluna  givaa  aocaii  lo  ipatlo-lamporai  data 
that  aie  tiyhily  uoupled  to  tuibulanct  paramataia.  Thiia  data 
niin  ba  ubtalnad  by  uroiiad  beam  taohniquaa.  Tha  phyiloal 
maaning  ul  tha  aignali  liauad  liom  tin  radlomalaia,  ai  wall  ai 
than  iniaipralalion  ahai  prooaiilng,  ara  diaauaaad  and  compaiad 
wllh  IhoHB  obtilned  by  olhar  lypaa  dlagnostlo.  In  aplte  ol  the 
dilllculllea  peniinlny  lo  the  opilcel  lyitam  ertd  to  the  oroiltd 
beem  meuaiiiing  lechniqua.  It  la  ahown,  la  a conolualon.  that 
thia  malhodoluyy  doaa.  In  aoma  piaclaa  caaaa,  reach  III  ob|aotlva: 
lu  ohaiaalarlia  nolle  aouicii.  Aulhoi 


N77-11239|)  Piincalun  UnIv..  N J. 

RESONANT  DOPPLBM  VELOCIMITER 

Richard  6 Mllaa  In  ACIARD  Appl.  ol  Nnn-lnliualvi  Inatt.  In 

Fluid  Fluw  Raa  May  1676  B p rail  (For  ptlmarv  duoumtnl 

»uu  N7?' 1 1221  02-31) 

am:  mis  HCAI4/MFA0I 

Haxonanca  lluuiaaoancn  la  a polanllally  uaatui  tool  lor  itudylng 
hypuiaonlc  (lowing  gaaai.  Thia  papsi  diaouaaas  the  masiurament 
ul  vHlnoltiaa  and  dampiiitralaa  vUuallialion  tachnlquai  uilng 
lodh  .n  laadad  Into  hallum  llowa.  A narrow  linawldlh  dya  laiar 
la  liinad  unlo  lha  lodltim  raiohanca  line.  Tha  Doppler  ahih  ol 
lha  abtorptlon  Iraqiioncy  ylaldi  tha  vsloolty  piotlla.  and  tha 
(IUDru-r:aiica  piovlJaa  direct  How  vlaualliatlcn.  Othar  How 
propattlua  auch  ae  lha  lurbulanca  liaquihoy.  lampaiature.  alti. 
may  alio  ba  meaaurad  Author 

N77-1 12401  Piirdus  Univ.,  Lalayvlla,  Inti.  Appliad  Optica 
Lab. 

FRINGE  MODE  FLUORtSCtNCI  VELOCIMETRV 
Wairan  H Staveniun,  Raginaldo  OcaSantoo,  and  Staphan  C 
Mtttlar  III  AQARD  Appl.  of  Non-lnliualvt  Inatt  In  Fluid  Flow 
Raa.  May  1676  Op  tali  (For  prlmaiy  dooumani  aaa  N77-1  1221 
02-311 

Avail  NTIS  HC  A14/MF  AOI 

A niodlllcd  tachrilqua  In  whinh  tha  atiiidlng  ilautiomagnallc 
Hald  inducai  a timu  virylng  (luuiaacant  emliilon  from  liquid 
droplala  doped  with  a lultabla  oipinio  dya  la  dsacilbad.  Tha 
Huoruicanca  nonalalu  ol  a band  ol  wavalanglhi  not  Inoludlng . 
lha  Incident  'near  light  and  thaialora  can  ba  paaasd  by  a liliar 
which  blooka  il>u  laiar  wavalangth.  Thia  can  algnlllcanlly  Improve 
tha  algnal  in  niuia  latlc  or  allow  iignal  detaotlon  only  (rum 
Ihoaa  pattlolt'.  n .i.tMirataly  added  lo  tha  How.  An  aatanilva  atudy 
wai  catrlad  o.n  n datarmtna  lictoii  which  Inlluanca  tha  quality 
ol  lha  lluoriiv.trica  algnal.  Tha  aHaot  ul  dya  concentration  in 
the  aolvant  and  olhoi  arivirunmanlal  laotori  ware  invaatigaiad. 
Data  oblalnid  to  data  indicate  that  tha  tluareacanoa  algnal  ia  ol 
tha  lama  ordai  ol  magnitude  ua  tha  luatlered  light  algnal  only 
In  tha  oaaa  of  a baokioatlar  lyatam  Authot 

N77-11241||l  Dauliuha  Fotichungi-  und  Variuohaanitalt  liiar 
Lull-  und  Hiurnlahrt  a.V.  LIndar  Hoaha  (Waat  Qaimany). 

THI  USIH  DUAL  FOCUS  FLOW  VELOOIMITIiR 
R School  In  AQARD  Appl.  ol  Non-lntrualva  Inatt.  In  Fluid 
Flow  Raa.  May  1876  9 p rail  (For  pilmary  dooiimant  aaa 
N77-11221  02-31) 

Avail:  NTIS  HC  AI4/MF  AOI 

Tha  uaa  ol  a low  coat  rotating  radial  dlKiaollon  grating  ii  a 
baam  tplllling  (raquanoy  ahlltar  lor  operation  In  lain  Doppler 
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vulocimatir  lysKmt  ii  ditouiitd  A high  •HIcKncy  phit*  giiling 
It  uud  that  can  b*  axpoiad  to  high  puwti  laur  baania  A 
compant  optical  daaign  It  daicilbari  having  a aratlng  diac  with 
a diamotei  of  35  mm  nnd  a lint  danilty  of  166  llna  palia  pm 
mm  Savaral  optical  atiangamonta,  optrating  an  wall  In  tha  liinga 
modt  aa  In  tha  raleronct  boam  moda,  am  iiudiod  Tha  advanttgai 
of  thate  aiiangemaiMi  tta  iha  tlmpla  aatnip  and  tha  aota  of 
optical  aliunmani.  which  becoma  algnlllcant  (or  tha  two  and 
thrtp  component  tyttama  Author 

N77-11242|il  Tuchniach  Phvtiich  DIanat  TNO'TH.  Delft 
INalharlandii 

THE  U«E  OF  ROYATINQ  RADIAL  DIFFRACTION  OKATINOi 
IN  LASER  DOPPLER  VELOCIMETRV 

J Cldfliigarm  In  AGAHD  Appl.  of  Non-lntrualva  Inati  in  Fluid 
Flow  Ret.  May  1B76  0 p refs  IFni  prliiiary  docurnant  tea 
N77-1I221  02-31) 

Avail  NTIS  HC  AI4/MF  A01 

Tha  uia  of  a low  coal  rotating  radial  diffrtotlari  grating  aa  a 
beam  apllltliig  fraqiianoy  ahlftar  lor  opiiatlon  In  latar  Doppler 
valocimatar  ayatam  It  conaldatad.  A high  afflolancy  phata  grating 
It  uaed  that  can  be  txpottd  to  high  power  latar  beamt.  A 
compact  optical  daaign  it  datorlbtd  having  a grating  dice  with 
a ditinatai  of  36  mm  and  a line  danally  of  166  llna  palra  par 
mm.  Savaral  opilotl  ariangamanta,  operating  at  wall  In  the  fringe 
mode  aa  In  tha  rafaranca  mode,  tta  dlicuaaad.  Tha  adwantagat 
of  thaaa  trrangtmanti  are  tha  tlmpla  aat-up  and  tha  aata  of 
optical  alignment  which  btcoma  algnlflcant  for  tha  two  and 
throe  componant  lyatama.  Author 

N77-11243||l  Atomic  Energy  Commitilon  Rtaaarch  Ettabllah- 
mant.  Rita  (Danmark).  Elaclronlci  Dipt. 

THE  TIMI-OP-FUOHT  LAEIR  ANEMOMETER 
I.  Lading  In  AQARD  Appl.  of  Non-lntrualva  Inilr.  In  Fluid 
Flow  Rat.  May  IB76  20  p ralt  (Frir  primary  document  tea 
N77-11221  02-31) 

Avail:  NTIS  HCA14/MFA01 

Tha  lima  of  fllghi  latar  tnamumalat  It  btiad  on  matauclng 
tha  lima  of  flight  batwaen  two  amtil  yolumui  In  apace  by 
correlation  technlquat.  It  It  thown  that  thla  anamomatar  oan 
gentrtlly  give  Iha  tame  kind  of  Information  at  can  bi  oblalnad 
with  a laiat  Doppler  anamomatar,  and  that  In  totna  ipaoifio 
oaiai  tha  apioa  time  tttolullan  It  tvan  batter  than  fat  tha  later 
Doppler  tntmomalur.  Tha  unoartalhtlat  on  the  maaiurad  valuai 
ura  dltouiiad  In  raltllon  to  tha  itatlitloil  proparilia  of  the 
mamurlng  lyttam  and  aignti  procataing.  Tha  affaoti  of  ipalial 
and  lamporal  valoully  llucluatlont  art  antlyiad.  With  tha 
anamnmatar  It  it  puatibla  to  obtain  a ptrtlola  alia  vattut  particle 
valooily  iptuirum.  provided  that  tha  partlcltt  are  larger  than 
tha  local  bnim  dlamalara  in  the  (low  dliaollori.  Tha  anamomatar 
wfi  uaad  lor  maiaureinanti  In  a two  phaaa  (low  luirounding  a 
ilmulalad  lual  rod  Tha  ccnllguratlon  waa  alto  uaad  under 
atiramaly  low  light  laval  coiidillona  (an  average  number  of 
photon  caunta  latt  than  ont  par  trenail  threogh  one  apot)  to 
maaiute  gat  valuclty.  Author 

N77-11344||l  Ruhr  Utilv  . Bochum  (Watt  Germany). 

CURRENT  PROEUME  OF  OPTICAL  INTERFEROMETRY 
USED  IN  EXPERIMENTAL  QAI  DVNAMICI 

WoKgang  Marihlrch  In  AQARD  Appl.  cl  Non-lntrualva  Inalr.  in 
Fluid  Flow  Rai.  May  1076  1 1 p raft  (For  primary  documam 
•ta  N77<1 1221  02-311 
Avail:  NTIS  HCA14/MFA01 

Optical  intarlaromotry  li  auivayad  (or  lit  role  to  dalivtr 
quantitative  vtluai  ai  gaa  danilty  and  concintratlon  whan  appMad 
to  gaa  dynamic  niaaturamanti.  It  it  thown  that  optical 
inlarlaromatatt  oan  bi  claitKIad  Into  two  groupt.  tcoordlng  to 
I .air  ability  lo  tnataura  allhtr  tha  danalty  dlraolly  or  Iha  danalty 
gradlani  Emphttit  It  placed  on  two  major  ptoblama:  tha 
evaluation  o(  Intarfarogrami  taken  ol  Ihria  dlmanilontl  teat 
flaldt,  and  iha  corraollon  (or  light  rt(rautlon  in  (laldt  with  atrong 
ralraiillvt  Index  gradient.  Author 

N!T7-1  124B||I  PolltacnIcD  dl  Milano  lltaly) 

fl6w  field  in  the  wake  of  a blunt  eooy  by  labbr 

DOPPLER  ANIMOMETRY 

F Cignoll.  A Cogha.  U ahtiil.  and  S Patinl  In  AQARD  Appl. 
ol  Nun-lnitualva  Inatr.  in  Fluid  Flow  Rat.  May  1S76  11  p 

rail  (For  primary  document  tea  N77-11221  02-311 
Avail.  NTIS  HCA14/MFA01 

The  (low  (laid  In  Iha  wake  ol  o blunt  body  waa  Invaatigatad 
by  liter  Doppler  anamomaitv  Tha  cold  (low  and  Iha  Row  with 
ohamlcal  raaotlona  wtt  oonilriarad  in  order  to  datarmlna  dlraotty 
tha  combiiitlon  Inlluanoa  on  Iha  How  (laid.  Prainixad  mathana-alr 


llama  waa  obtained  with  a 20  mm  inntr  dlamatar  tuba  burner 
A ditc  ol  Iha  tame  atternal  dlamatar  waa  poilllonid.  coaxially. 
30  mm  higher  on  the  burner  moulh.  Both  tha  titutiloni.  whtrt 
tha  blurt  body  It  only  an  obitaclt  ganarating  a wake  and  where 
II  acta  It  a llama  ttablllzar,  watt  inalyiad.  Flame  from 
orottlng.  in  lamlnur  ptamixud  (lamai,  wtt  alto  oarafully  antlyiad 
Exparimentt  were  cirrled  out  by  maani  of  dIHarani  LDA  lignil' 
procasioti  and  in  dllfaranl  conditioni  ol  teattaiing  ptrtlelat.  Both 
Iha  mean  and  lluctualing  valocititt  wart  nittturad  In  Iha  axial 
and  radial  dlractlcni.  Tha  tnalyilt  o(  rttulti  waa  not  Intended 
to  a llama  ttriictura  dlicutilun.  but  rather  to  t criticil  examination 
o(  LDA  rneaaurtrnanti  In  connoctlun  with  tornt  apaolllo  probiami: 
particle  behavior,  tjihiilanca  uKacti.  rttolullon  ol  turbulence 
lluctuallone.  minimum  parilcla  concentration,  perlormtncat  of 
dlllsruMl  LDA  tignal  procettur  Author 

N77-1124B||I  National  Gat  Turbina  EDtabllihmant,  Pyaatock 
(England). 

INVIBTIOATION  OF  A V-OUTTIR  ITABILIZBD  FLAME  BY 
LASER  ANEMOMETRY  AND  tCHLIEREN  PHOTOORAPHY 

H Clara.  D.  F.  0.  Durao  limparltl  Collage,  LondonI,  A.  Mailing 
limparlal  Collagt.  London),  and  J.  )H.  Whilalaw  llmparial  Collagt, 
London)  In  AQARD  Appl.  ol  Non-lntrualva  Inatr.  In  Fluid  Flow 
Rat.  May  1976  10  p rale  (For  primary  duoumant  aotN77'11221 
02-31) 

Avail:  NTIS  HC  A14/MF  A01 

Latar  Doppler  anamomatry  wat  uaad  to  atudy  pramlxad 
propane  air  llamat  tlablllttd  on  a V guttar,  both  in  imoolh 
oombuitipn  and  In  bun.  Axial  valoolty  mtatutamanli  In  tha 
wtka  of  Iha  gullet  ware  made  In  an  liothaimal  How  and  In  a 
oombuatlng  flow  lo  axamint  tha  Inftuanoe  ol  oombutllon  on  tha 
velocity  dittrlbullon  and  Iha  raoltculallon  lont  langlh.  Vtloollltl 
oulilda  the  wtka  In  a rriodarata  butt  condition  wait  mttaurad, 
but  valoclly  pultalloni  oorratpondlng  lo  the  ragulti  Ituolualloni 
In  ilabc  prettuta  obkarvtd  by  meant  of  a praiaura  Irtniducar 
muunlad  In  the  duct  wall  could  not  be  dataotad  by  tha  itchnlqua 
uaad  A itpatalt  atudy  uaing  high  ipatd  cine  lohlltrtn  photogra- 
phy. hat  tavaaltd  oyollc  varlatlona  In  tha  flame  atruotuia  at  the 
lamt  Iraquanoy  at  the  obittvad  praaauta  puliatloni.  Author 


N77-11247||l  Unlltd  Tachnologlaa  Raaairoh  Center,  Etti 
Hartford,  Conn. 

SIMULTANEOUS  LASER  MBABURIMINTI  OF  IN- 
STANTANIOUS  VELOCITY  AND  CONCENTRATION  IN 
TURBULENT  MIXING  FLOWS 

F K.  Owen  In  AQARD  Appl.  ol  Non-lntrualva  Inalr.  In  Fluid 
Flow  Rai  May  1376  7 p raft  (Fur  primary  duoumant  tat 
N77-11221  02-311 
Avail  NTIS  HCA14/MPA0'I 

A iionpariurbing  oapablllty  lor  Iha  ilmulttnacui,  local 
mttautarrant  of  Inatantanaoua  valoclly  and  aoncantratlon  wat 
davtilopad  and  li  dturlbad  The  lachnlqua  It  baing  uaad  In  iha 
tludy  ol  lutbultnl  mixing  flow  fialdi  and  Ha  application  la  llluitralad 
by  maaturementa  obtained  In  tha  initial  mixing  riglon  of  two 
uonlintd  coaxial  joti  Author 

N77-1124S||I  Brown  Univ..  Ptovldanoa,  R.  I. 

A THREE-COMPONENT  LASER-DOFPLER-VBLOCIMETER 

T Gunnai  Johtnaton  (Chtimari  Unlv  ol  Tioh..  Bwadtnj.  Lari 
F Jernqvlat  IChalmatt  Unlv.  ol  Tech.,  Swtdanl.  Sturt  K.  F 
Karliaon,  end  Nila  Ftoaaallng  (Chtimart  Unlv.  ol  Tech..  Sweden) 
In  AGARD  Appl.  ol  Non-Intruilva  Inatr  In  Fluid  Flow  Rat 
May  1B79  4 p (For  primary  document  tea  N77-11221  02-31) 
Avail  NTIS  HCA14/MPA01 

The  davalnpmihl  ol  a ihrtt  component  latar  Doppltt 
valocimatar  It  daaorlbad  It  utllltat  (our  Incoming  baami  which 
are  all  Iraquanoy  thiltad  Three  of  tha  beam  propagate  In  one 
plana  and  form  ihrte  dual  beam  ari'jngamtntt.  Two  cl  theta 
are  uaad  to  maaaure  two  Indeptndant  valoclly  componanta  In 
thit  plana  Tha  fourth  beam  ptopagatat  outilda  thla  plana  and 
forma  togathar  with  one  of  tha  Hrat  three  baamt  a third  dual 
bttm  arrtngamant,  whinfi  maaturau  a valoclly  oomponant  in  a 
dirtctlon  out  ol  tha  plana  formed  by  tha  lltat  Ihrta  batrna.  Tha 
Iraquanoy  ahllit  art  chuian  to  thit  thria  tignali  can  be 
Idaiitlllad  corratponding  to  thrna  Indapandini  dlraotlona.  Tha 
lyatarn  It  to  bt  landed  lo  meaiuramanta  In  Hva  pclnti  ilmultan- 
eoutly.  Tha  tignal  It  lad  Into  thraa  phtta  looked  leapt  tnd  th# 
Irnquanolat  gtnarated  by  thalr  looal  oaolllatort  are  counted, 
aiunpled  digitally  and  ilorad  on  mtgneilo  tape  for  latar  procataing 
on  a digital  computer  Author 
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Inoludii  land  and  global  comirunlcallunii.  oammunlcBMoni 
thaorv:  and  optical  communicatlont.  Foi  rolatad  Inlatmptlon 
uaa  alao  U4  Altcratl  Communications  and  Navigation  and  17 
SpacacrafI  Communications.  Command  and  Tracking. 


M74'20IIIS||l  Advlaotv  Qtoiip  lot  Aaroapaoo  Raiaaroh  and 
Davtlopmtnt,  Pirla  (Franca) 

kTANDAnOIZATION  OF  THE  FRINCIFAL  EUCTROMAQ- 
NHTIC  SVMIOLS 

P Hallay  (Contra  Natl  d'Etudai  dai  Talacamun.,  Itty  lai- 
Moulintaua)  Fab  1974  30  p In  ENGLISH  and  FRENCH 
Ravlatd 

(AOARD-H'57e-Rav-1|  Avail:  NTI8  HC  $4.60 

Standard  noiatlona,  aymbola,  and  unita  uaad  to  aapraaa 
dimanalonlaia  valuaa  or  numbara  which  partain  to  alactroinaanai- 
lain  ara  llatad.  E.H.W. 


N74-11$1I|  Advlaery  Qreup  ter  Aaroapaoa  Raaaaroh  artd 
Oavalopmant,  Faria  (Franoal. 

NONLINEAR  IFPIOTS  IN  ILlCTROMAaNETIO  WAVI 
FROFAOATION 

May  1S74  307  p rah  Fraaaniad  at  Eiaeiromagnatte  lAFttva 
Piopagatlon  Fanal  tymp.,  Edlitbuigh,  12-1S  Nov.  1973 
(AaAND-CF-131)  Avail:  NTII  HC  023.00 

Tha  aaoHatlon  ol  paramatrio  litatatallltlaa  In  tha  lonoaphara 
ahd  thalr  ailaota  on  radio  yvava  propagation  ara  conildarad.  For 
Individual  mlaa.  aao  N74-31$13  through  N74-3t044. 


N74-31013  Raylhaori  Co.,  Sudbury,  Man. 

INTROOUCTORV  OURVEVl  POTENTIAL  ARPLIOATIONO  OF 
lONOOOPHSnlO  MODIFICATION  TO  AIRONOR4Y 

Qarald  Malla  in  AUARO  Ncnllnaai  Eiracla  In  Elaoltomagnolic 
Wava  Propagation  May  1974  26  p rala  (For  availability  aaa 
N74'aiai2  2M3) 

lonoapharlc  haating  by  powarlul  raiJIu  wavaa  holda  prcmlaa 
tar  attabllihing  naw  lachniquaa  In  tha  aaronamy  ol  0,  E and 
F-raylona,  Thia  lurvay  raviawi  tha  obaarvad  phanomana  aiaccl- 
alad  with  abaotpllun  cl  HP  wavai  In  tha  contaat  of  praaant 
thaoratical  undaratandlng  of  plaima  tampaiatura  and  danalty 
ohanqaa.  aiihanoad  vlilbla  airgluw  amlialon  and  paramatrio 
anoltatlon  cf  plaima  wavaa.  Cooling  ratal  and  alaotron  thirnial 
conductivity  ara  attalnabla  troin  optical  and  Inooharant  loattar, 
moaiuraminta  ol  tha  apatial  and  tamporal  nhaiigaii  In  alaotron 
tamparatura.  Cron  modulation  axparlmanta  or  paitlal  lallaotlon 
taohnlquai  oould  ba  uiad  to  ilmultanaouily  maaiura  than 
changai  from  whloh  tha  amblant  aflaotiva  raeomblnatlon  rata 
and  Iti  alaotron  tamparatura  dapandanoi  could  ba  Inlarrad.  The 
daoay  of  anhancad  airglow  ylalda  an  aatimala  ol  tha  quanohli,g 
coalllclant  and  hanca  tha  nautral  danalty  provldad  tha  Intmacllon 
la  a loual  t;na.  fha  dacay  of  anhanciid  plaama  wavaa  maaaurai 
the  alactron-lon  colllalon  Iraquanoy  at  night  and  tha  photoolictron 
Ilux  during  tha  day.  Suportharmal  plaami  wava  Inlanaltin  alao 
uct  ai  a tracer  ol  dunalty  lirngiilahtlea  and  plaama  drill  alnna 
paraniHtrlo  pumping  aiita  ovar  c vary  narrow  rangn  of  pltlludaa 

Author 


N74>31014  Inatltuta  for  Talaeomntunlcatlon  Soleitcaa,  Oouldtr, 
Colo. 

INTROOUOTONV  SURVIVi  A OURVIV  OF  lONOSPHIRIO 
MODIFICATION  IFFICTt  FRODUCID  SV  HIQH  FOWIR 
HF  RADIO  WAVES 

William  F.  Utlaut  In  AQANO  Nonllnaar  llfaota  In  Slaotromagrtptle 
Wava  Propagtllon  May  1974  17  p rate  IFor  avallabHlty  t«a 
N74-3t8t2  3t‘13l 

Eapttimanta  with  high  powtr,  nigh  froquortoy  radio  wpvaa 
hava  provao  tha  laailbUlty  of  tamportrMy  altotlng  the  lonoiphara't 
propartlaa.  Many  diftarant  radio  and  photomatrlo  affooti  have 
boin  obaarvad  H a raault  ol  tha  ionoaphatio  ntodlfloatlott.  A 
auivay  It  glvan  ol  toma  ol  tha  aflaeti  obaarvad  natr  Sauldar, 
Colotado  whloh  art  preduoad  at  timaa  whon  a 2 MW  faolllty  la 
uaad  to  llluminatt  tha  ovtrhatd  ionoaphara.  Iffaota  to  ba  diaouaaad 
Ineluda  trtllkiial  ganartllon  of  tpraad  F.  thy  mapping  of  tho 
parturbod  kmoaphtra,  tvidabtnd  attanuatlon  of  dlagnoatle  o-moda 
twavta,  6300  A artd  3677  A photomatrlo  ehtngaa  and  O-iaoten 
cron  modulation  phanomana.  Author 


N74-3igi6  Rica  Univ..  Houalon,  Tan. 

FARAMETRIC  INITABILITIII  IN  THB  lONOtFHSRI 
IXOITED  SV  POWERFUL  RADIO  WAVES  OSSIRVID  OVER 
ARECIBO 

W.  E.  Gordon  and  H.  C Carlacn  (Aracibo  Cba.l  in  AQAHD 
Nonllnaar  Elfaoti  In  Elaotrarnagnatlo  Wava  Propigatlou  May 
1974  17  p rala  IFor  availability  aaa  N74-3I812  21-131 

Enhanuamar.ti  of  vonoua  faituraa  of  tha  Inooharant  icattar 
ppactrum  ara  obiervad  whrn  tha  lonoipharo  la  lllumlnatad  with 
powarful.  high  fraquanoy  radio  wavai  Tha  radio  wivai  axcllt 
plaima  Inatabilitiaa  produolng  llnaa  or  man  cumplax  ipactril 
faoturai  near  tha  local  plaima  liiquancy.  at  thi  local  lon  icouillo 
frag.ieriuy.  nait  tho  local  gyrufriquancy  and  twice  the  gy'olra- 
qurnpy.  tha  arhanciinenti  oocur  m a thin  ilab  ai  obaanikd  by 
tha  Inooharant  leattai  radar  and  at  both  upihlftad  and  downiniftad 
fraquanolaa  with  raipeoi  to  tha  probing  radar  fraquanoy.  7ha 
anhanoamarita  ara  Dbaatvod  to  vary  with  tima  whan  tha  high 
fraquanoy  iianamlltar  that  ptodueva  tha  radio  wava  aaoltatlon  It 
Maid  at  oonatant  powar,  and  in  vary  with  tlma  aa  tha  high 
fraqiienoy  tranamltlat  It  turntd  on  or  olf.  Author 

N74'31t1i*  Norgai  Taknlako  Hoagoliolo,  Trondhalm. 

OBSERVATIONS  OF  INHANCID  ION  UNB  FRSQUBNOV 
SPECTRUM  DURING  ARECIBO  IONOSPHERIC  MODIFICA- 
TION EXPERIMENT 

r.  Haglori  and  c.  J Zamiulti  in  AGARD  Nonllnaar  EHaoti  In 
Elaotirjiiiagnnilc  Wava  Propagation  May  1974  13  p rail 

Sponvorad  in  part  by  NASA  IFor  avallablllly  ana  N74'31B12 
21-131 

thp  Aronibo  430  MHi  Inooharant  ioatlar  radar  (I8RI  wai 
uaad  to  inoniior  tha  alftoli  ol  modifying  lha  lonoaphara  by  a 
high  powar  HP  trantmittar  Itading  tha  306  m rallaolor  tntnnnri 
Whan  In  tha  ordinary  magnatolonlo  tnoda  paramatrio  Itiaiobllltlai 
davalnp  In  tha  lonoiphara  naar  tha  tallaollon  lava).  Manlfailatlona 
□f  them  Inatabilitiaa  ara  lha  atrong  anhanotmani  of  Langmuir 
oaulllallcnt  In  tha  dlraollon  of  tha  ISR  beam  at  a wavalangih  of 
38  cm  and  lha  almullanaoua  tnuah  waaknr  enhinoamani  of  Ion 
OHillalloni  In  that  dliaullon.  Tha  ipaolral  analyila  ol  lha  anhancad 
puck  with  a hilght  raiolutlon  ol  2.4  km  ihowa  that  tha  lonlo 
mode  anhancamant  moat  oltan  hai  o double  humped  fraquanoy 
aptolturti  corraipondlng  to  up-  and  down-guing  Ion  acouatio 
wauti.  lha  ahipa  ol  tha  Iraquanoy  ipaotrum  It  Inlarpratad  In 
rarina  ol  a itabla  oiolllallon  whloh  la  driven  by  a lacondaty 
alaiilrutlttlu  llald  oauiad  by  nonllnaar  Inlarictlon  of  Langmuir 
vravai  within  a oont  oantarad  on  lha  inagnitic  flald  and  by  lha 
luillaring  of  thi  pump  fluid  t>n  ilibla  Langmuir  wavai  trivalllng 
along  tha  diraotlon  cl  tha  ISR.  Author 


N74-31SI7  National  Ooaanlo  and  Almoapharlo  Admlnlilrutlon, 
Bouldar,  Colo.  Envlronmantal  Raaeiroh  Labi. 

ONBET,  OROWTH  AND  MOTIONS  OF  IONOSPHERIC 
OIETURIANCIS  CAUSED  BY  HIGH  INTENSITY  ELEC- 
TROMAGNETIC HEATING 

J W Wright  in  AQAHD  Nonllnaar  Effauti  In  Elictrumagnitio 
Wava  Propagation  May  1974  17  p rafi  IFor  avallablllly  aaa 
N74-318I2  21-131 

At  an  obiarving  location  46  krn  from  tha  Flattavilla  (Colorado) 
high  Intanilly  RF  trantmittar.  mullllraquanoy  aptood  antanna 
digitliad  obiarvatlona  ara  made  ol  tha  oomplax  amplltuda 
variatloni  of  lonoaphtrlo  achoai  antanna  dlgllliad  obaanratloni 
aru  mada  ol  lha  oomplax  amplltuda  varlatlona  of  lunoaphiilo 
aohnae  ol  pulaad  tranamlealnna  by  tha  Kinaaonda.  Charaolaritllo- 
ally,  all  maitiirobla  and  dirlvabla  quanlltlai  of  tha  eoho  algnala 
develop  mtrkad  uhangaa  with  alllluda  dtpandtnl  dalayt  following 
E aub  P turn-on  Trantlant  plianomana  raaulting  from  Ittiaf  E 
tub  P iranamlailoni  ara  llluattaled.  aa  art  lotna  lonoaphtrlo 
tnollont  whicli  appear  to  divalop  In  rtaponaa  to  E tub  P.  Savaril 
ol  tha  dlagitoatlo  tachiilqunt  damonatratc  a danIraUa  high 
canelllvlty  to  tha  lonotpharlo  modlfliialloni  whloh  occuri,  but 
thalr  Intarpretritlon  la  aometima  far  from  fliulghilotward.  Author 

N74-31S18  Slavani  Inat.  of  Taoh.,  Hoboken.  M.J 

INTRODUCTORY  SURVEY  TO  •ESBIQN  ON  FARAMITRIO 
INSTABILITIES,  LABORATORY  EXPERIMENTS  AND 
THEORY 

Oaorga  Sohmldr  in  AQAHD  Nonllrinai  Elfaota  In  Elaotromagnatlo 
Wava  Propagation  May  1974  6 p raft  Spentorad  In  part  by 
AEC  (For  availability  aaa  N74-3tet2  21-13) 

Paramatrio  Inatabilitiaa  produoad  by  alaotromagriFtle  wmm 
propagating  In  a mtgnatie  llald  fraa  plaima  ara  ravlawad.  Tha 
diaouiilon  li  band  on  tha  uta  ol  tha  pondarantativa  loraa  m 
thi  baile  phyaleal  maohiniim  raaponalbla  tor  thaaa  InitablRdM. 
If  tha  plaama  la  boundad  tha  thraahold  powar  li  non-iiro  ayan 
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in  thi  abiinct  of  cJimpIng,  ird  rnty  bo  tho  domlnont  ftotdf  In 
dotfimlning  thrtihold  and  growth  rato  voluao.  Tho  throohold  lot 
■llmulotod  Ramin  ioltarlng  Inctttiat  In  tho  praianct  of  pllimt 
danilty  gridianti.  whila  timparatura  gradiania  hava  I llmilar 
atfact  on  timulaicd  Brillouin  acatiaring.  Tha  finlla  oroia  aaatlon 
of  tha  pump  wava  dotarmlnaa  tho  undampad  thraahold  for  tha 
filamantallon  Inilobilllv.  In  a nonuniform  plainna  atlniulatad  Raman 
backacottanng  bacomaa  vary  atrong  in  tha  naighborhood  of  tha 
point  whara  tho  pump  fraouancy  la  twiaa  tha  local  ptaama 
fraquancy  Author 


N74-31t1(  Prlnoaton  Univ.,  N.J.  Plaama  Phyalaa  Ub. 

LABORATORY  IKRIRIMINTS  ON  RARAMITRIC  INBTAIIL- 
ITIIB  AND  RUBMA  HBATINO  IN  A MAONITIC  PIILO 

M.  Porkolab,  V.  Atunaialam,  and  N.  C.  Luhmann,  Jr.  In  AOARO 
Nonllnaar  Effacli  In  llactromagnatlc  Wava  Propagation  May 
t974  tfi  p toft  (For  avalliblllty  taa  N74-31B12  21-tJI 
(Contrarl  AT(1  l-l)-3073l 

Eaparlmanial  atudlaa  on  paramatrlo  Inatabllltlaa  and  aatoofatad 
tilatma  htating  In  a magnatio  Hold  ara  raportad.  Tha  following 
paramatrlo  daoay  pioaatiat  ara  obtarvad:  (II  For  pump 
fraquanoiai  omaga  tub  o graalar  than  omaga  tub  a.  (whara 
omoga  tub  u It  tho  alaotron  oyclotron  fraquancy)  tha  paramatrle 
oaollation  of  BarnitaIn  wawai.  lowar  hybrid  wavat.  and  ion  acouatlc 
wavtt  It  obtarvad:  121  for  fraquanolat  omaga  tub  o tmahar 
than  omaga  tub  ea,  omaga  tub  a tmallar  than  omaga  tub  pa 
axtarnally  launohad  Trlvalplaea-Qould  modat  and  whltHar-wtvat 
hava  baan  obtarvad  to  decay  partmatrlcally  Into  alaotron  plaama 
wavaa,  and  Ion  icoiitllo  wtyaa:  (3)  for  omaga  tub  o approalmataly 
omaga  aub  pa.  paramatrlo  daoay  Into  Ion  acouatlo  wivai  .and 
alaotron  plaama  wnvai  of  tha  ordinary  moda  of  alaotramagnalld 
wava  prnpagrrllon  It  obtarvad.  Fart  plaama  hatting  followa  tha 
□couranct  of  all  tha  foragolng  Inatabllltlaa.  Haating  Of  tha  main 
body  of  plaama  particlaa,  aa  wall  at  tall  formation  on  tha 
dlttrlbuilon  function  la  ubitrvad.  A comparlion  batwaan  tha 
varloua  rtglmaa  It  givtn.  Author 


N74.31B20  TRW  Syatami  Group.  Radondo  Batch.  Calif. 
MODELINa  OF  lONOSPHBRIC  PARAMETRIC  INTIRAC- 
TION8  IN  THE  QUIFS  DEVICE 

R.  L Stanial.  A.  Y Wong.  0.  Arnuih.  B.  0.  Friad.  and  C F. 
Kannal  In  AGARO  Nonllnaar  Effaeta  In  Elaoiromtgnallo  Wava 
Propagation  Miy197<  18p  rafalForavallublllty  ata  N74'31B12 
21-131 

IContriGt  F30602'72-C-0304l 

A large  quiaadtnt  ataady  itata  plaama  davloa  haa  baan 
conitrucud  for  axparlmartti  on  paramatrlo  moda  coupling 
inatabiliilai  prcducaJ  by  an  S-band  alaoiromagtiailc  pump 
maiohed  to  Ihv  local  plaama  Itaquancy  In  a waaK.  eontrollabla 
plaainn  danoity  gradltni  Ona  purpota  of  thit  aaparlmani  la  to 
atudy  the  linear  Intitbilitlan,  and  thalr  nonlinait  aaturatlon. 
produced  by  HF  excitation  Irradiation  of  tha  F-raglon.  In  that 
vicinity  llnaar  converalon  from  tha  Incident  elantromogntlic  wivae 
lEMWI  to  aiactrovtttic  laavat  (ESW)  at  pump  fraquancy  la 
obiarved.  When  tha  pump  Interalty  axceadt  a certiin  thraphoid 
lowar  frequency  ESW  end  lun  aoouetlc  wavii  ere  pararnatrlcelly 
genareted  which  ara  polarlied  along  the  denaltv  gradient  and 
which,  within  mosauiainant  ocourtcy.  aalltfy  fraquancy  and  wave 
vector  matching  condlllone  Ampllllcatlon  by  tha  pump  of  launched 
ion  Bcouitic  wanna  along  with  tha  almultaneoua  apptarance  of 
a paiamatrically  matchad  ESW  hat  been  obiarved  Inserting  Iwu 
pump  fraquanclat,  taparuted  by  tha  Ion  acouatlo  fraquancy.  haa 
bean  obiarved  to  uraata  double  reaonance  excitation.  The 
relevance  of  thnie  tu  lunoapharlo  obearvatloni  are  dieouteed. 

Author 


N74.31821  National  Ocaanlc  and  Atmoaplicrio  Adminlatratlon. 
Boulder.  Colo.  Aeronoiry  Lab. 

MODIFIED  ELECTRON  UiBTRIBUTION  FUNCTION  OURINQ 
PARAMETRIC  INBTARILITIBt 

Jaroma  Wtinilock  and  Bundtl  Baatuddta  In  AQARD  Nonllnaar 
Effaeta  In  Elritromaunatic  Wava  Propagatlan  May  1974  B p 
rafi  (For  availability  laa  N74-31812  21-13) 

A calpulailon  It  made  of  the  heating  of  alxutrona  by  paramatrictlly 
axoltad  Langmuir  wave  turbulence  In  a homogenaoua  plaama 
Tho  number  of  hot  alaotrona  li  datarmlnod  by  e kinetic  aquation 


In  which  lha  affacti  .1  tutbulanca  art  deaerlbad  by  i tiochaailc 
wave  dlffuilon  tenter.  Both  rrionant  and  rttonant  brotdentd 
wiva-ptrticia  Intaractiont.  at  wall  at  tha  angular  dlttrlbuilon  of 
Langmuir  wavaa.  ara  Important.  Tha  klnatlc  aquation  li  lolvad 
for  a ataady  itata  by  balancing  tha  lurbulant  dllfuaion  with  a 
ralaxation  oolllilon  tarm.  It  la  pradictadthat  lupralharmal  alactroni 
axlit  10  vtlocitlai  aa  large  ai  tha  faatatt  growing  phait 
valoclly  Author 


N74-31822*  Max  Planck-InttltOt  futr  Phyilk  und  Aitrophyilk. 
Munich  IWaat  Germany).  Init.  fuar  Extrataireitriacha  Phyiik. 
THE  SATURATION  SPECTRUM  OF  PARAMETRIC  INRTA- 
BILfTIEB 

J.  A.  Fajar  and  Vu-Yun  Kuo  ICallf.  UnIv.,  La  Jolla)  In  AOARD 
Nonllnaar  Effaeta  In  Elactrcmtgnatio  Wava  Propagation  May 
1974  top  (For  availability  taa  N74-31B12  21-13) 

(Qrtnti  NQR-OB-Oat-O7t);  NSF  aA-30S28) 

Recant  calculatlona  on  tha  rionllnair  aaturatlon  tptetrum  of 
tha  parametric  decay  Inttablllty  art  daacribad.  The  initial 
caloulalloni  did  not  uia  tha  corract  expraailon  lor  tha  aponianaout 
anilialon  tarm  and  ware  aimed  at  obtaining  tha  dlatrlbutlon  of 
ipaotral  energy  In  tha  unatabla  part  of  wava  vaotor  apace.  Raaulti 
of  thoia  Initial  calculatlona  art  combined  hare  with  the  correct 
expraailon  for  tha  ipontanaoua  omliaion  tarm  to  obtain  lha 
diitrlbullon  of  ipaotral  anargy  In  tha  tttbla  part  ol  wave  vaclot 
tpaoa  Thaia  latter  caloulalloni  are  balievad  to  bi  ralivant  to 
lha  Inlarpratailon  ol  tha  lo  cillad  pltima  lint  apaotra  obtalnad 
In  lonotpharic  haating  axparlmanlf  at  Araolbo.  Putilo  Rico. 

Author 


N74-31B23  TRW  Syatama  Group.  Redondo  Beach.  Call' 
THEORY  OF  DOUBLE  REBONANCE  PARAMETRIC  EXCITA- 
TION ltd  THE  IONOSPHERE 

D.  Arnuih  IHItoahIma  Univ.),  K.  Niahikawa.  B.  D.  Friad,  C.  F. 
Konnal,  and  A.  Y.  Wong  In  AGARD  Nonllnaar  Effaeta  In 
Elactromagnello  Wavs  Propagation  May  1974  7 p reft  (For 
availability  asa  N74-31B12  21-13) 

K^intracla  ATI04-3I-34:  F44B20-73-C'0007l 

Ravlawid  la  a gantrel  thaoiy  ol  tha  parametric  IniliblUliia 
In  a plaama  driven  by  i long  wavelength  aliotric  Held  with  two 
pump  fraquanelai  which  lie  naar  thi  raionent  Ireguiney  lor 
Langmuir  uicllletlont.  A general  dlapatalon  relation  In  larma  of 
linear  luaneptlbllltlaa.  la  darivad  by  retaining,  on  i iilaotive  belli, 
tarma  of  fourth  order  >n  the  pump  amplltudti.  Illuitratlye 
caloulsllona.  appropriate  to  the  lonoiphere,  aia  cartled  out  uilng 
raionint  ipprox'mallone.  A lowering  of  the  net  power  threshold 
for  inateblllty  li  found  In  both  caaei  lor  E-liyer  paramatars.  La., 
when  the  llnaar  damping  rate  of  tha  sleotronlc  wava  la  letge 
compirad  to  omega  In  addition,  In  both  the  E-  and  F-liysn,  i 
coupling  between  tha  daoay  andoiclllating  two  itriam  Initabilltlit 
occura  whan  dalle  la  approximately  equal  to  omaga.  It  le  luggsilid 
that  aIncB  tha  otclllating  two  ttraani  la  an  abiolute  Inetabllity 
which  II  ordlniirlly  not  ganotatad  bacauaa  ol  Ita  high  ihrtahold, 
double  raaonanca  atimulatlon  ol  thia  modo  may  enhance  vituratad 
wavs  amplltudaa.  Au-  i' 


N74-31B24*  Max  Planck-lnatltut  fuar  Phyalk  und  Aitrophyilk. 
Munich  (Weal  Germany)  Inat.  fuar  Exltaterreatrlaohi  Phyilk. 
GENERATION  OF  URGE  SCALE  FIELD-ALIGNED  DENSITY 
IRREGULARITIEB  IN  lONOSPHBRIC  HEATING  EXPERI- 
MENTS 

J.  A.  Fe|ar  In  AOARU  Nonlinear  Effecta  In  Elictroniaqnellc 
Wavs  Propagation  May  1974  7 p reft  (For  ayailablllty  its 
N74-31812  21-13) 

IQrant  NaR-OB-009-076.  Contract  DAHC04-72-C-0037:  Grant 
NSF  QA-30a2ai 

Thraihnid  and  growth  rate  for  atimulatad  Brillouin  auatterlng 
ara  caloulatad  tor  a uniform  magnatoplairnu.  Thaie  ara  than 
compiiad  with  tha  threshold  and  growth  rata  of  a now  thermal 
Inatablllty  In  which  thu  nonlinear  Lorenli  futco  felt  by  tha  alaotrona 
at  thu  beat  frequency  of  the  two  alantromagnalic  wavae  la  rsplacad 
by  a proxnure  force  due  to  differential  heating  In  the  interfarenca 
pattern  of  the  pump  wave  anO  the  generated  alaotromagnatlc 
wave  Thia  thermal  Inatability,  which  ie  itill  eiaentlally  atimu- 
litad  Brlllquln  aotttarlng,  hat  a thraahold  which  la  ecpaelally 
low  when  tha  propagation  victor  of  tlia  bast  wave  li  elfttoal 
normal  to  tha  magnatio  flald.  Tha  thriihold  la  then  eonaiderebly 
lower  then  tha  thtsihold  for  normal  atlmulatsd  Brillouin  loaltadiia 
and  tharefora  thia  niw  Inatablllty  la  probeblv  reeponaibla  for  lha 
gansrailon  of  large  icals  flald  aligned  Irragularlilat  and  ioeoipharlo 
ipread  F.  Author 
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N74>91S>B  B«ll  Ttlaphona  Ub«..  Inc..  Murray  HHI,  NJ. 
INtTABIUTlia  ANO  NONUNIAN  PHOCiatia  IN  oao- 
PHvaica  AND  AaTROPHvaica 

Akira  Haaapawa  In  AOARD  Nonllnaar  Ifraoia  In  llaatromaenatlQ 
Wava  Propagation  May  1874  13  p rafi  (Por  avalltbHitiy  aaa 
N74-3iai2  21-131 

A ravlaw  of  plaama  initabllllilai  and  loma  of  titair  nonllnaar 
affaeti  on  gaophyalcal  and  aitrophyiloal  plaamaa  it  praaantad. 
Thn  nonllnaar  affaoti covtr:  1 1 1 quaallinttr  dlffualon;  (2)  onomalout 
railatlvlty:  131  wava-wava.  wava-ptrtloli  Intaraotloni;  and  14) 
modulallonal  Initablllty  and  formation  of  wava  paokat.  Author 


N74-3ia2a  TRW  Syatama  Qroup,  Rtdondo  Btaah,  Ctllf. 

TVPi  1 IRRiaUURITlia  IN  THI  AURORA).  ANO  lOUATO- 
RIAL  lUOTROJiaTa 

C.  F.  Ktnnal  and  D.  Arnuth  In  AOARD  Nonllnaar  llftoia  in 
ilaotromtgnatle  Wava  Propagation  May  1974  24  p raft  (Pot 
availability  aaa  N;4-31812  21-131 
(Contract  NO(X>14  a8-A-OaOO-4nBO) 

Thtoratlcal  knowladga  conoarning  Irrtgularltlaa  In  tha 
tquatorltl  and  auroral  altotroiata  la  conildtrad  with  partkiular 
tmphaala  upon  Typa  I Irragultrltlta.  A aimpit  modal  of  aquttorlal 
alaetro|at  polarlittlon  It  raportad.  Tha  avidanea  that  diaaraia 
auroral  arc  oltcltojala  flow  at  lha  polaward  adgt  of  tha  auroral 
oval  and  a diffuaa  alaotroltt  at  lha  aquatorward  adgt  ia  ditcuatad. 
A aimpla  modal  of  tha  dltfuaa  alaelrojat  It  formulatad,  and  tha 
llnaar  thaonr  of  tltolrojat  Inaiabllitlaa  la  rtviawad.  A naw  fluid 
thaory  diapartlon  relation  for  tha  iwo-ttraam  inttablNty,  valid 
avan  at  tha  Padartan  conduotlon  mtalmum  It  pratanlad.  Capita 
drattic  dlffaraneta  In  alactrojat  goomatry,  lha  almllarltlaa  baiwaan 
tha  Doppitr  ipaolra,  particularly  for  Typa  I Irrtgularltlaa,  auggatl 
that  tha  nonllnaar  taturatlon  mnchanlama  art  timllar  In  both 
altotroiata.  Author 


N}4-3ia27  Karnforachungaanltga.  Jutllch  (Watt  Otrmtny). 
Inal,  fuar  Plaama  Phytik. 

NONUNRAR  THIORV  OP  IN8TABILITIIS  IN  THI  lOUA- 
TORIAL  lUCTROJIT 

Andra  Hoglaiar  In  AGARO  Nonllnaar  Effaota  In  Eltofromagnatlo 
Wava  Propagation  May  1974  13  p raft  (Por  availability  tat 
N74-3iai2  2M3) 

It  It  auggattad  that  lha  ttablllitllon  of  Typa  I Irragultriliat 
hat  two  taptett:  In  a firat  ttap  tha  turbulanca  Inhiblta  tha  formation 
of  Itrga  currantt  and  maintalni  tha  plaama  In  a ttala  ralativaly 
dote  to  ma'ulnal  ttabilitvi  In  a tacond  ttap,  anargy  It  trariafarad 
by  two-dlmonaional  nonllnaar  wava  coupling  procataat  from  tha 
linearly  growing  modat  propagating  mainly  In  tha  direction  of 
tha  alactron  drih  velocity  to  llnaarly  damped  onat  propagating 
In  other  direclloni.  Thia  tranafar  procatt  open  tha  apartura  of 
tha  cone  oontalnlng  tha  dirootlona  of  propagation  of  aupratharmal 
wavat.  It  la  alto  auggattad  that  atabllliatian  of  Typa  II  Irragulatlliaa 
mainly  occurt  via  ono-dlmanalontl  wava-wava  toattarlng 
procetiaa  which  tranafar  the  anargy  from  large  wtva-langtht. 
where  It  la  ganarttad.  to  imall  wavalangthi,  where  It  It  abtorbad 
by  dlffualon;  tha  procaaa  aatanda  toward  larger  wavanumbara 
the  apectrurn  of  aupratharmal  wavat  Mott  of  tha  obaarvtd  faaturat 
of  Typa  I and  Typa  II  Irragularltiat  can  be  aaplainad  by  theta 
Ihaorlaa.  Aulhet 


N74-31B2B  Oxford  Univ.  {England)  Dapt.  of  Thaoratlcal 
Phyiloi. 

PLASMA  MECHANISMS  FOR  PULSAR  SMISaiON 

J.  W.  Buckaa.  S.  Oroundi,  L.  C.  M.  Miranda,  and  0.  TarHaar 
In  AGARD  Nonllnaar  Effacta  In  Elaotromagnatic  Wava  Propagation 
May  1974  8 p rata  (For  availability  aaa  N74-3t812  21-13) 
A partial  analyala  It  praaantad  of  tha  nonlinear  prooaataa 
occurring  In  a attongly  magnatliad  plaama  through  which  a beam 
of  ralatlvlatlc  particlaa  It  patting.  Tha  convtrtlon  of  longitudinal 
platmont  into  tranivaraa  wavat  through  Compton  acattarlng  la 
contidarad  and  It  la  found  that  tha  frequency  of  thaaa  wavat 
Ilea  clota  to  lha  plctmc  fraqutnoy  which  Hat  In  tha  radio  band 
for  tha  plaama.  Radio  wavai  beamed  at  right  anglat  to  lha 
magnetic  Held  ata  llnaarly  polarliad.  Thaia  charaotarlatici  can 
be  thown  to  ba  conaanrad  In  tha  propagation  of  lha  tranevaraa 
wavot  through  tha  maynatoiphara  and  ata  In  pood  agraamant 
with  obtervatlonal  puittr  data.  Tha  procataat  conildarad  can 
product  tha  ubaarvud  luigv  radiu  btlghtneM  of  pulaara.  Author 


N74-31B2S  King't  Coll.  Londq"  (England)  Oept  of 
Mathamatici 

A BELP  CONBIBTENT  THEORY  OF  TRIOOERED  VLF 
EMiaaiONS 

D.  Nunn  and  M.  J.  RycrofI  (Southampton  UnIv..  England!  In 
AOARD  Nonlinttr  E*f>ctt  In  Elacttomagnatle  Wava  Propagation 
May  1974  IS  p raft  (Foi  tvelltbllHy  aaa  N74-d1612  21-13) 
The  nonllnaar  Intartctlon  of  rvololton  rttonant  olactront 
with  VI.F  radio  wuvat  It  uato  to  explain  tha  phenomenon  of 
VLF  tmlaalcna  Iriggarad  by  whlatlar  mode  algnala  propagating 
In  thaeorth  e magnatoaphara.  It  li  found  that  In  an  Inhomogtntout 
medium  rttonant  particlaa  btcoma  ttably  trapped  In  tha  wave 
and  make  a dominant  contribution  to  lha  nonllnaar  ratonant 
partlola  currant.  ThIa  currant  oonllnuoutly  modiflat  tha  wava  field 
and  affaotlvaly  oauiaa  tha  amlitlon.  Thia  tlmpllfylng  feature  makai 
poaalbla  a fully  lalf  contlitent  ilmulitlon  of  tha  triggering  procaaa. 
The  compular  modal  daicribad  In  thia  paper  luooaiafully  produota 
riting  and  falling  lonat  timllar  to  thoaa  obtarvtd  exparlmantally. 
Sideband  attbillty  and  tha  origin  of  tpaotrti  atruoturlng  In  bindad 
ohorui  are  alto  dlacuaatd.  Author 

N74-I1B30  Comlatao  da  Eludoa  da  Enargli  Nuclear,  Uibon 
(Portugal).  Inat.  Superior  Taenloo. 

WHISTLER  TRIOQIRIO  SIMliaiONB 
A.  L.  Brlnci  In  AOARD  Nonlinear  Effacta  In  Elaotromagnatic 
Wava  Propagation  May  1974  11  p rata  (For  availability  aaa 

N74.31812  21-13) 

Tha  alaolromagnellc  radiation  from  anargatic  particlaa  evolving 
In  the  gaomagnetla  mirror  la  uaad  to  daMriba  lha  main  phaia 
o(  amittloni  artificially  itlmvljtlrd  by  algnala  propagating  In  tha 
whlatlar  mode.  Thoaa  partlolai  are  In  a cyclotron  raaonanca  with 
the  triggering  whlatlar  of  arbitrary  obliquity  in  tha  vicinity  of  tha 
equator  (ontat  region):  tbair  valoolty  dlatilbullon  bacomaa  unitabla 
to  the  whlatlar  mode  through  tha  nonllnaar  ayolullon  of  tha 
wava  partlola  Iniaraotlon.  Tha  obtained  apaotral  ihapai  raproduoa 
moat  of  tha  forma  obaatvad  In  triggered  amitaloni  of  abort 
duration.  Author 

N74-31S31  Nawoatlla-upon-Tyna  Univ.  (England).  Dapt,  of 
Engineering  Mathamatici. 

NONUNEAR  WAVE  MODUIATIDN  OP  WHIBTUN  WAVBS 

Maiayochi  Tajlrl  In  AOARD  Nonllnaar  Effacta  In  Elaetromagnatlo 
Wava  Propagation  Mpy  1974  It  p rata  (For  availability  ata 
N74-31812  21-13) 

Nonllnaar  modulation  ol  tha  altotromtgnatlo  wavti  propaga- 
ting pirtllad  to  I magnetic  (laid  la  Inviitlgatad  by  maarii  of  a 
modllloiilon  of  tha  raductlva  perturbation  method  dtvaloptd  by 
TanlutI  and  Ya|lma.  Tha  Vlaiov  aquation  li  reduced  to  a mcdlliad 
nonlinear  Schrodlnger  aquation  which  Inoludai  additional  nonlinear 
tvrmi.  It  la  conlacturad  that  thaaa  termi  arlai  from  tha  weak 
but  ouiitlnuoua  raaonant  action  that  takaa  place  between  the 
wava  and  ptnicia  velocity.  Author 


N74-31832  litituto  Niilonalt  dl  Qaofltloa.  Roma  lltaly) 
lonotpherlc  Dapt 

NONLINEAR  MAONETOIONIC  EFFECTS  IN  THE  MAONET- 
OOUIDINO  OF  WHISTLERS 

P.  Domlnlol  In  AOARD  Nonllnaar  Effacta  in  Elaetromagnatlo 
Wava  Propagation  May  1974  3 p raft  (For  availability  tac 
N74-31812  21-13) 

Tha  complaia  batio  aqutllont  of  the  magnatolonlc  thaory  In 
tha  Q.L.  approximation  are  examined  In  order  to  explain  tha 
magnatoguldad  propagation  ol  whiallata:  tha  prlnolptl  raiult  It 
briefly  dliouaatd,  namely  tha  exlatanca  of  nonllnaar  tarma  ol 
currant,  related  to  aalf  trapping  magnatolonlc  componanti  both 
In  lower  and  upper  lonoaphara  Author 

N74-31B33  Norwegian  Inal,  for  Air  Raiaaroh.  KJallar. 
INTRODUCTORY  SURVEY;  NONLINEAR  EPPECTI  IN 
PLASMA  RISONANCBE  AND  ION  SHEATH 

Kriatan  Folkatad  In  AGARD  Nonlinear  Effaota  In  Elaotromagnatic 
Wava  Propagallan  May  1974  I p rale  (Par  availability  aaa 
N74-318t2  21-13) 

Soma  nonlinear  propartlat  obiervad  In  lonoapherlo  toptida 
toundingi  are  considered  and  particle  ganaralad  amiaalona  In 
the  near  apace  environment  are  ditcuatad.  Tha  energy  tranafar 
which  takaa  pitca  batwaan  Interacting  waves  In  a plaama  It 
determined  by  thair  phata  ralatlonahip.  Criteria  for  dlttlngulthlng 
batwaan  the  catat  ol  atrong  and  weak  coupling  In  three  wave 
Iniaractlont  ata  daaorlbad.  A utaful  quantum  maohanlcal  analogy 
partnlnlng  to  weakly  Intaraoling  random  wavat  la  tnantlonad. 
Tha  poaalbla  rota  of  the  Ion  ahaath  aa  a oourca  for  nonllnaar 
iignal  genaratlon  It  evaluated.  Author 
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N74'11U4  Communloatloni  Rauiroh  Cantrt.  Ottawa  (Ontario). 
Dapt.  o(  Coinmunloallona. 

NARROWIANO  RADIO  NOIti  IN  THI  TORSlOK  lONO- 

•RHIRI 

H 0.  Jamaa.  E.  L.  Hagfl.  and  D.  L.  P.  Stranga  In  AOARD 
Nonllnaar  Effaota  In  Elaotromagnatic  Wava  Propagation  May 
1974  18  p rail  I Por  availability  taa  N74-3 181 2 21-131 
Strong  narrow  banda  of  radio  nolia  at  fraquanslaa  naar  2 
and  4 MHi  ara  acoaalonallv  obaawad  by  tha  ISIS  aalallitaa  at 
auroral  latltudaa.  A oharactarlatlc  amooth  paak  In  amplltuda  la 
oftan  obaarvad  at  tha  uppar  fraquanoy  limit  of  tha  lowar  fraquanoy 
nolaa  band.  A tail  conilatant  Intarpratatlon  lor  thia  part  of  tha 
apaotrum  li  propoaad  Involving  wavaa  propagating  upward  from 
balow  tha  apaeacraft.  Ray  tracing  haa  baan  appllad  to  tha  ipatial 
gaomatry  ol  tha  nolaa  raglon  to  find  tha  point  aoutoa  halght  lor 
that  patt  of  tha  apaotrum  aahlbltlng  tha  amooth  paak.  Thia  aouroa 
la  looatad  at  altituda  whara  tha  uppar  hybrid  fraquanoy,  f aub  T 
aquala  twioa  tha  alaotron  gyrolraquanoy,  2 f aub  H.  Furtharmora 
tha  obaanrad  paak  fraquanoy,  f,  aatlaflaa  tha  ralallon  f - f aub  T 
> 21  aub  H.  Tha  eonditlon  f aub  T > 2f  aub  M la  Important 
baoauaa,  according  to  lha  hot-platma  wava  dlaparalon  thaorylt 
dalinaa  an  lonoapharlo  halght  above  which  alactroatatic-to- 
alaotromagnatic-o-moda  wava  convartion  la  mora  probabla  than 
balow  It.  Thara  It  aoma  avidanoa  that  tha  nolaa  band  naar  4 MHt 
orlglnataa  from  tha  aama  aouroa  la  tha  amooth  paak  compo- 
nant.  Author 

N74-3183B  Norwagitn  Intt.  for  Air  Raaaaroh.  Kiallar. 
RR80NANC8  PHBNOMENA  ORSSHVBD  ON  M0TH8R- 
DAUQHTIN  ROCKIT  PLI0HT8  IN  THI  AURORAL  lONO- 

IPHERI 

K.  Folkaatad  and  J.  Troim  tn  AQARO  Nonllnaar  F.ffccta  In 
Elaotromagnatla  Wava  Fropagatlon  May  1974  IB  p raft  (For 
availability  taa  N74-31812  21-131 

Swapt  Itaquancy  Iranamlatlona  in  tha  HF  band  on  mother/ 
daughter  rocket  fllghit  have  ravaalad  oartaln  raaonanea  Iraquanciat 
whara  the  tranamlttad  atlrpulua  avldantly  aKoltaa  nonllnaar 
machanlcmi  aomawhara  along  tha  propagation  path.  Tha  nonilnaar 
alfaett  art  ditclotad  by  notabla  aignala  being  datactad  In  tacalvora 
whoaa  patt  banda  differ  from  tha  fraquanclat  of  tha  ganarating 
tignalt.  It  appaara  that  major  axparlmenlal  faaturaa  may  fia 
aiplalnad  In  tarmt  of  tha  theory  of  raaonanea  conat  In  an 
anlaotroplo  propagation  medium.  For  tha  platma  paramatara  of 
lha  lower  lonotphara  tuoh  raaontncai  may  aalat  in  tha  lowar 
branch  for  fraquanclat  balow  tha  alaotron  gyrolraquanov.  and  In 
the  uppar  branch  for  fraquanclat  batwaan  tha  platma  fraquanoy 
and  tha  uppar  hybrid  fraquanoy.  Qrapht  of  tha  admittance 
maaaurad  at  tha  terminal  of  tha  tranamitting  antenna  thow  a 
vary  proncunoad  dapandanca  upon  tha  level  of  tha  driving 
voltage.  Author 

N74-31838  Inatltut  fuar  Phytiktiltcha  Waltraumforthung. 
Freiburg  IWaat  Oarmanyl. 

MODIFICATION  OF  THI  PLASMA  IMPIDANCC  OF  AN 
ANTINNA  DUE  TO  ION  SHIATH  INDUCED  NONLINEARI- 

TII8 

H.  Thiemann,  R.  KItt.  E.  Naaka,  and  K.  Nabitock  M AOARD 
Nonllnaar  Effacti  In  Elaotromagnatlo  Wava  Propagation  May 
1974  9 p raft  (For  availability  tea  N74-31S12  2 11 31 

Maaauramantt  with  a oyllndrlcal  aantor  In  a laboratory  plaama 
applying  large  RF  voltagaa  ahowad  apacilic  modification  of  tha 
Impedance  around  aarlaa  raaonanea.  Tha  purpoaa  of  tha  work 
praaantad  hart  It  to  undaratand  thia  modification  In  terma  of 
ahaath  Induced  nonllnaarltlat.  A nonllnaar  differential  aquation 
derived  from  a network  tapraaantlng  tha  ahaalh-plaama-tyataiti 
hat  bean  tolvad  numarlually  In  a ganatal  way.  A oortaiponding 
computer  program  dalarmlnad  lha  voltage  drop  acrota  the  ion 
ahaath,  tha  Fourier  Spectrum  of  tha  RF  currant  through  tha 
ayatam  and  Ita  ratultlng  Impedance.  Numerical  raaulta  ahow 
that  tcattarlng  ol  RF  energy  Into  higher  harmonica  of  tha  fraquanoy 
applied  it  not  Important  around  aarlaa  raaonanea.  Tha  rneaauied 
Impedance  modification  whan  varying  tha  RF  voltage  can  ba 
undaratood  ualng  the  concept  of  an  affective  ahaath  raaiator. 
defined  by  Integration  of  tha  diffaranlltl  raaiator  of  tha  ahaath't 
currant-voltage  oharaolarlatlo  over  one  period  of  tha  voltaga 
drop  aoroii  tha  ahaath.  Author 


N74-31837  SIOMA  Aaiooiatlon,  Hamburg  IWaat  Qarmany). 
RESONANCE  FREQUENCY  OF  AN  IONIZED  LAVER  IN 
DEPENDENCE  ON  LAVER  THICKNIEE 
C.  Fanglar  In  AQARO  Nonllnaar  Effaota  In  Elaotromagnatic 
Wava  Propagation  May  1974  B p raft  IFor  avallablliiy  aaa 
N74-31817.  21-13) 


An  ionif  ad  tymmetrlo  layer  gate  axcltad  by  an  alMlromtgnallc 
pulta.  Tha  evaluation  of  tha  pulta  ratponaa  yialdt  a raaonanea 
fraquancy  In  dapandanca  on  layer  thloknaaa.  Tha  oaolllation  ooouri 
above  a minimum  thlcknau  ol  tha  layer  only.  At  larga  layer 
thioknatt  tha  frequency  of  oaolllation  atymptoilcally  approachaa 
the  platma  frequency.  Author 

N74-318MI  Offlca  of  Naval  Raaaaroh.  London  (England). 

INTRODUCTORV  SURVIYr  WAVE  INTERACTION  IN  THI 
LOWER  lONOlPHIRIi  A SURVEY 

A.  H.  Waynlok  In  AQARO  Nonllnaar  Effaota  In  Elaotromagnatic 
Wava  Propagation  May  1974  8 p rafa  IFor  availabillly  aaa 
N74-3IS12  2M3) 

A aummarliation  of  tha  raviawa  to  data  on  tha  (laid  of 
wava  intaraotlon  In  tha  lowar  lonotphara  la  attempted.  Thia  cavort 
the  tludy  ol  tha  Intaraotlon  procata  and  tha  datarminatlon  of 
alaotron  danalty,  alaotron-nautral  collltlonal  fraquanoy.  and  height 
dlatrlbutlon  in  D-raglon.  Tha  currant  itatua  of  tha  uaa  of  thli 
technique  In  aynoptic  profile  proouramtnl  and  tha  role  of  thli 
work  In  Invattlgttiona  on  tha  phytlce  and  ohamlatry  of  thia  region 
ara  outlined.  Author 


N74-S1839  New  England  Univ.,  Armidala  lAuatralla). 

ELECTRON  HIATINC  IN  THI  lONOlFHIRI  SV  POWERFUL 
OYRO-WAVIS 

R.  A,  Smith  and  R.  Q.  Loch  IWarrntmbool  Intt,  of  Advanead 
Education,  Victoria,  Auairtllal  In  AOARD  Nonlinear  Effaota  In 
Elaotromagnatic  Wava  Propagation  May  1974  14  p raft  IFor 
availability  aaa  N74  31B12  21-131 

Pulta  wava  Interaction  axparlmanta  ualng  dliturbing  gy-c- 
wavaa  rtdiitad  by  tn  aerial  array  of  40  dipolaa  art  datcribad. 
Steady  ttata  and  trtnalant  ohangaa  in  lha  amplltudai  and  phatai 
of  1.78  and  2.12  MHi  wanted  pulati  have  baan  maaaurad  for 
tranamlltad  powara  at  tha  gyro-fraquanoy  (1.516  MHi)  In  the 
range  0.7  - BOO  kW.  The  wava  Intaraoiion  alfaott  have  baan 
computtd  ualng  a modal  of  tha  behavior  ol  alow  alactrona  In 
air  which  linki  propartlat  for  tha  thermal  energy  known  from 
lonoapharlo  wave  Iritaraotlon  axptrlmanta  to  propartlat  for  tnarglat 
wall  above  tha  thermal  known  from  laboratory  axpailmante. 
Excallant  agraamant  with  tha  axparlrnantally  maaaurad  amplltuda 
and  phaia  ohanrtai  la  obtained  over  tha  entire  power  range. 
Tha  affacta  of  nlght-to-nlght  variability  ol  tha  lowar  E raglon  on 
lha  lamparatura  rlia  and  lha  lacloii  which  limit  It,  ara  die- 
outtad.  Author 

N74-31I40  Panntylvanla  Slate  Unlv.,  Unlyaraity  Park,  lono- 
tphara Raaaaroh  Lab. 

WAV!  INTIRACTION  UBINQ  A PARTIALLY  R8FLICTID 
PROSINO  WAVE 

W.  A.  Klaalok  and  A.  J.  Farraro  In  AOARD  Nonlinear  Etfacta 
In  Elaotromagnatlo  Wave  Propagation  May  1974  9 p raft 

(For  availability  taa  N74-3t8t2  21-13) 

IContraol  N0<X)14-87-A-D38B>0014:  Qrant  NSF  OA-t3BBB) 
A propoaad  new  form  for  tha  wave  Inlcraollon  axptrlmant 
)t  raportad  which  utllliaa  a partially  ttflectad  aeho  ol  tha  probing 
wava  that  orlglnataa  In  tha  hatted  region.  Digital  comptiitr 
timulallon  ahuwa  that  lha  amplitude  Intaraotlon  coafflolent  can 
be  et  high  ae  O.t  for  oertein  eonditlont.  Tha  efteote  of  talf-haaiing 
are  caloulitad  by  ualng  the  probing  wave  paramatara  ana 
geometry  A elgnlfloant  change  In  the  meeeurad  A tub  x/A 
•ub  o ratio  occurt  whan  tha  anlf-btating  tfltct  It  included. 

Author 

N74-31941  Cornell  Unlv..  Ithace.  N.Y  (Unttr  fur  Radlophyelct 
and  Space  Reitarch. 

DOUSU  CROSS  MODULATION  IN  THE  D-REGION 

0.  C.  RumI  In  AOARD  Nonllnaar  Elfactt  In  Electromagnetic 
Wava  Propagation  May  1974  IB  p rale  (For  availability  tee 
N74-3iet2  21-13) 

IQrant  NSF  OP-B462I 

An  experiment  ol  oroie  modulation  In  the  lowar  D-reglon 
that  mide  uie  ol  2 relatively  high  Iraquancleit  It  detorlbed.  Iti 
peeullcrlty  wet  that  the  received  wanted  wive  - on  account  of 
iti  relatively  high  frequeney  - eontelnad  a relitivciy  etrong 
extreordiniry  component  together  with  the  ordinary  component. 
Such  an  acho  wat  raoalved  alternatively  by  maeni  of  olrouleily 
end  llneerly  polarlied  antennex.  lo  that  both  amplltuda  cron 
moduleilon  and  orou  modulation  ol  tha  plana  ol  poltrlxatlon 
ware  datactad  Tha  dltcrlmlnatlcn  batwaan  theaa  two  klnda  of 
oroia  modulation  wai  obtilnad  juat  by  ahlftlng  from  one  kind  of 
antenna  to  tha  other.  SInoa  tha  axpailmant  produced  two  piacai 
ol  Information  analylloally  talaltd  to  tha  two  knewnt  of  the 
lonoephara  at  a iptciflo  height,  namely  the  alaotron  dentlty. 
and  Iti  oollitlon  frequency,  both  of  tham  war*  ditermlnatf  lor 
halghtt  tanging  batwaan  70  and  40  km.  Author 
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N74'S1S42  Ulotilct  Unlv  (England).  Dapt.  of  Pliyaloa. 

MODIFICATION  EFFECT!  IN  THE  lONOBPHEHIC  D-RE- 
OlON 

Tudor  B.  Jonaa  In  AGARD  Nonllnaar  EHacta  In  Elactromagnatlc 
Wava  Propagation  May  1874  6 p rata  (For  availability  ata 
N74-31812  21  13) 

Nonllnaar  alfacta  ara  obaanrad  during  D laglon  baating 
aaparlmania  using  tha  hlglt  powar  Iranamitlar  at  Plattavllla, 
Colorado,  tha  (Irit  aaparlmanta.  In  which  tha  powar  and  Iraouancy 
of  tha  modifying  tranamittar  wara  varlad.  Indicata  that  tha  alactron 
tarrparatura  changaa  ara  praatar  than  parturbation  magnitude. 
Enparlmontal  raaulta  ara  In  good  agraamant  with  cooling  dua  to 
tha  aKcltallon  of  tlia  rotational  banda  of  molecular  nitrogan.  Later 
axpailnianta.  In  which  two  (raquanclaa  ara  tranamlttad  almullBn' 
aouily,  Indicata  that  nonllnaar  Iraquancy  mining  may  occur  when 
tha  Iraquancy  dllfaranoa  la  aqual  to  tha  gyio-lraquancy.  Author 


NTA'SIEAS  Camarino  Unlv.  (Italy). 

NUMERICAL  SOLUTION  OF  A PROBLEM  OF  NONLINEAR 
WAVE  PROPAQATION  THROUOH  PLABMAE 

L.  M.  DaSocIo  and  Q.  Qalfurl  In  AQARO  Nonllnaar  Effaota  In 
Elactiomagnatlc  Wava  Propagation  May  IB74  10  p refs  (For 
availability  aaa  N74-31812  2 1-131 

The  aall-lntaractlon  of  an  alaotromagnatlu  wava  propagating 
through  a plaama  layai  haa  baan  conaldarad  aa  a typical  anampln 
of  nonllnaar  affact  In  tha  lonoaphara.  For  tha  plaima,  tha  indleatlva 
valuai  of  tha  phyiloal  charactarlatlca  of  tha  D raglon  have  baan 
conaldarad.  Quaal'langlliidinal  and  non  dailvativa  propagation  have 
baan  aaaumad  and  tha  electron  heating  la  auppoiad  to  ba  daaorlbad 
by  Ballay'e  aquation.  Tha  problam  of  datarmlnlng  tha  changaa 
of  tha  modulation  Index,  the  aacond  harmonic  dlitonlon  and 
tha  total  abaoiptlon  of  both  tha  ordinary  and  extraordinary  waves 
haa  baan  lolvad  numarloally  In  an  axtanalva  ranga  of  values  of 
tha  charaetarlstio  paramatars.  Author 

N74-31B44  Naples  Unlv.  (Italy).  Centro  StudI  dl  Radlopropagaz- 
Iona. 

THE  IONOSPHERIC  FROPAOATION  OF  THE  MODULATED 
WAVES  tWITH  CARRIER  FREQUENCIES  FAR  FROM  AND 
VARVINQ  AROUND  THE  QVROFREQUENCY 

M.  Cutolo.  P.  OlMalo,  Q.  Qaffurl,  Q.  Agnelli  (Ossarvatorlo 
Aatronomlco  dl  Roma,  Italy),  F.  Fabbrl  (Ossarvatorlo  Aatronomico 
dl  Roma,  Italy),  M.  lannallo  lOaaarvatorlo  Aatronomlco  dl  Roma, 
Italy),  R.  Flagg  (Florida  Unlv.),  and  W.  Qraanman  (Florida  Unlv.) 
In  A(3AR0  Nonllnaar  Effacta  In  Elaotromagnatio  Wava  Propagation 
May  1B74  13  p rats  (For  availability  sea  N74-3iei2  21-13) 

Tha  self  modulation  phanomanon  haa  been  otudlad  with 
oblique  and  With  vartloal  Incidence  and  with  C.W.  and  pulaa 
taohnlquas.  The  C.W.  experiments  to  damonstratsd  that  tha 
phanomanon  clearly  depends  on  tha  powar  emitted  by  the  radio 
transmitting  station.  While  tha  transmlaalons  with  C.W.  wara 
mads  with  a carrier  frequency  far  from  the  local  gyrolrequanoy. 
tha  pulse  transmluslons  ware  made  with  « carrier  Iruqiiancy  varying 
around  the  qyrofrsqusncy  The  uxpsiiinunts  liavu  ahowii  that  it 
IS  possible  to  have  demodulation  or  overmodulotlon  und  o 
rasonanue  curve  when  the  carrier  frerpisncy  varivs  around  the 
local  gyrolraquenoy.  The  expnrirnenls  made  during  the  total  solar 
eclipse  of  7th  March  1870  are  also  discussed.  Author 


N76-1B2bE||l  Advisory  Group  iiir  Aiirospacu  Research  and 
Development.  Parle  IFranoel 

ELECTROMAQNETIC  NOISE  INTERFERENCE  AND  COM- 
PATIBILITY 

Nov  197E  BSE  p refe  In  ENGLISH  arid  FRENCH  Preiented 
et  the  Joint  Avloriics/Eleclromegnotlc  Wave  Propagation  Panela 
Syrnp.  Parle.  21-2B  Oct  1974 
(AGARD.CP-1B9)  Avail  NTIS  HCS13V5 

Eloctrornagnntlc  interference  and  compatibility  studies  on 
uvionice  equipment  and  subBystitnis  are  presented.  For  Individual 
titles,  site  N76  IB2B7  through  N76- 167.87 

N78'162B7  Stanford  Roscaroh  Inat . Arlington.  Va 
DEFINITIONS  AND  FUNDAMENTALS  OF  ELECTROMAO 
NETIC  NOISE,  INTERFERENCE,  AND  COMPrtTIBILITY 

G H Hagn  In  AGARD  Electtomagnatic  No,  ' Intatference 
and  Compatibility  Nov  1976  24  p rale  (For  availability  aaa 

N76-162B6  U7-32) 

The  terma  olactrnmagneuc  nuiae.  inieifarenca,  and  compellbll. 
ity  are  riallried.  and  same  cl  tha  diflatent  definitions  lor  these 
terms  in  current  image  ere  discussed  with  emphasis  on 
internntioniil  dalinliions  For  thie  paper,  noise  is  defined  as  all 


electromagnetic  energy  except  that  assoclalsd  with  the  duilred 
signal  tor  a specific  system  of  Interest  Interfironca  is  conaldaied 
to  be  an  undoairshia  effect  of  elactromsgnetic  noise  upon  a 
ayatam  nr  subsyalem  rtthet  than  at  a cauas  or  atiuroa  of  nolte 
Electromagnetic  compatibility  la  the  condition  that  ptavallt  when 
telacommunicotlons  equipment  It  collectively  performing  lit 
individually  assigned  functions  In  a common  elactromagnstlc 
environment  without  causing  or  suffering  unacceptable  Iriierfer- 
oncD.  Selected  eapects  of  the  fundamentals  of  nolia.  Interferenca, 
and  compatibililv  eie  dlscusaed.  Author 

N7B-162B8  Lightning  anti  Ttanslonta  Research  Inal..  Melbourna. 
Fla 

ATMOSPHERIC  DISCHARGES  AND  NOISE  (AND  COM- 
MUNICATIONS SVBTEMt  INTERFERENCE  REDUCTION) 

M M.  Nawman  and  J.  D Robh  In  AGARD  Elactromagnello 
Nolae  Interference  and  Compatibility  Nov.  I87S  22  p reli 
(For  BVHlIeblllty  see  N7B'1625B  07-321 

Most  studiei  cl  attnospharict  In  the  psti  havt  dull  with 
the  eubject  on  the  bails  of  the  frequency  domain  ii  a Until 
phenoinanDn.  From  the  special  point  of  view  of  working  to  Improve 
communlcatlona  aystomi  performance,  there  ere  advantagii  to 
be  derived  In  viewing  the  problem  In  the  time  domain.  Conalderid 
are  broadband  maaaurernenta,  up  to  200  megeheri.  ol  the  fine 
altuclure  ol  radiation  from  Individual  dlaohergai.  la  well  aa  longsr 
oonsociitive  teoprds  of  the  character  end  spacing  of  pulse 
compoirents  ol  branching  straamert  and  rspaettd  dlachargei. 
which  have  hitherto  been  unavailable  Direct  lightning  Interception 
atudlaa  nro  discussed  In  relation  to  ditchargs  noise  characteristics 
Research  on  artlflclsl  lightning  discharge  nolle  propagillon  end 
reception  ar  various  tlislancea  is  pressnisd  as  a unlqua  tool  lor 
atmoaphertca  propagation  atudiea  Author 

N76-1S2B8  Stanford  Resaarnh  Inat.,  Arllngion,  Vs. 
MAN-MADE  ELECTROMAGNETIC  NOISE  FROM  UNINTEN- 
TIONAL RADIATORBi  A SUMMARY 
G.  H.  Hagn  and  R.  A.  Sliapherd  In  AGARD  Elactromagnellc 
Nolae  Inteiferenca  and  Compatibility  Nov.  1970  24  p rail 
(For  evallablllly  sea  N7B'l62Be  07-321 

Conalderetl  ii  the  nolae  from  eleotilcal  and  alectiomachenical 
daylosi  that  are  not  dealgnad  aa  Intentional  iidlalots  but  thsi 
produce  alsolromagnetlo  energy  oa  a by-product.  The  amphuli 
hare  Is  on  diicilpbon  cl  tha  noise  from  eltclrlonl  powit 
tiinttniiilon  siitj  distribution  lines  and  ftom  vehicle  ignition 
aysiemi:  theca  two  sources  its  known  to  be  importerl  below 
and  above  20  MHz,  tespeclivelv  Olhar  sources  are  mentlontd, 
and  prediction  ol  the  osmpoilie  environment  dun  to  imintentlonil 
radiators  Is  uonildered.  Author 


N76-162B0  Obssrvatoire  de  Parls-Msudon  IFrencsI. 

COSMIC  NOIEE  |LE8  BRUITS  COBMIOUESl 

A.  Bolechol  In  ACiARD  Electtomagnetlc  Nolan  Inisilarance 
and  Competlbllity  Nov  1976  12  p rnla  In  FRENCH  IFt)r 

availability  nee  N7e-IB256  07-32) 

A description  of  the  various  natural  sources  of  electromagnetic 
radio  noise  wes  given.  Including  the  nature  ol  the  various  types 
ol  noise  generated  Some  ol  these  have  e vary  broad,  continuous 
apsetrum  Isuch  ea  the  noise  from  golaxitis  or  radio  aoutcasl. 
while  othera  have  Interinlttenl.  Irregular  spectre  Isuch  as  the 
noise  from  tolar  or  Jovian  flares,  pulsatsl.  The  average  chareuterls- 
tlos  ol  tha  various  parts  of  the  spsetra  generated  by  these 
sources  weru  given.  Including  their  perturbing  elleoti  on  ground 
communication.  Transl.  by  Y.J.A. 

N76-162S1  Science  Reaearch  Council.  Slough  (Enginnd). 
Appleton  Lab. 

LAND.  lEA  AND  ATMOSPHERIC  THERMAL  NOISE 

P Q Davies  In  AGARD  Electromagnetic  Nolae  Interference 
und  Compatihlllty  Nov.  1976  1B  p reft  IFur  availability  see 
N7B- 16266  07-321 

Thermal  emission  la  reviewed  for  the  rictural  environment 
within  the  microwave,  fat  Infrared  end  medium  Infrared  bands 
ol  the  E-M  ipectnirn  down  to  a wevalength  of  about  3 micron 
where  reflection  of  lolir  redlatlon  begins  to  predomintla.  Thu 
empheili  le  primarllv  on  the  fundemirttal  eapects  ol  tha  amlstlve 
properties  ol  the  atmosphere  and  varlouii  surfaces  snd  the 
relationship  ol  this  thermal  emiislon  to  tha  thermal,  sbaorptive 
end  tcatloring  properties  ol  the  atmoaphere  in  slant  path 
propagation.  A nomogram  technique  lor  determining  the  noise 
signal  el  i point  in  the  atmeaphura  la  considered  and  a bibliography 
of  rtuient  work  on  thermal  ertuaaion  is  included.  Author 
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N7t>1t2t2*  Stanford  RasaaioH  Inil . Manlo  Park.  Calif  Radio 
Phyaiat  Lab 

fONOaPHCRIC  AND  TROPOSPHERIC  SCINTILLATION  AS 
A PORM  OP  NOISE 

E J Pramouw  and  C L RIno  In  AQARD  Elaotrornagnatlc 
Noiaa  Inlarfaranca  and  Compatibility  Nov  1975  13  p rafa 

IFoi  avallabthty  taa  N7e- 16256  07-321 
(Conliacta  NASB-21661:  NAS6  21891,  OASA01 -68  0 0104; 
DNA001-74  C 02B5;  F30602-74  C 0279I 

Racant  tails  r)f  ilgnala  obsarvad  througb  tha  Intiuaphara. 
tha  tala'  wind,  and  a laboratury  plasma  liavo  ravaalad  a auipitainn 
consittancv  in  parametors  dasciibing  ttta  first  urdai  atatistioa  of 
a siunal  oausad  to  scintillata  by  a londomly  struotnrad  plustita 
Thil  papal  datcribat  a maant  for  asplolling  thata  naw  findlngi 
In  a tranilonotpharlc  oommunloaiion  ohannal  modal  Author 

N7S-16363  SIQMA  Attoclailon.  Hamburg  IWast  Ciarmanv) 

THE  INPLUENCE  OF  PARTICULAR  WEATHER  CONDITIONS 
ON  RADIO  INTERFERENCE 

C.  Fanglat  In  AQARD  Elaotiumagnatlo  Noiaa  Inlarfaranca  and 
Compatibility  Nov.  1975  10  p rals  (For  availability  aaa 

N7B-ie26e  07-321 

Tha  vailoui  propagation  propartiai  of  tlia  atmotphaia  ara 
aiioclatad  to  tha  variation  of  tha  rafrantlva  indax  A ttrallflad 
almoaphara  ibowa  dua  to  tha  mataorologioal  paramalaia  a tirong 
changa  which  coriatpondi  for  axampla  to  variailoht  ol  paramataii 
at  k-faotor  or  radio  horiton  and  nolin  lomparatura  Tha  cita  of 
an  ttmuiphara  with  ambtddad  dlioonilniililas  It  illuatialad  by 
axparlmantal  raiullt.  which  wara  obtained  on  lina-ol-ilghl  ground 
linki,  links  with  a dlttaniia  natr  tha  radio  horlion,  Iranihoilion 
links  at  wall  at  aarlh-spaca  links  It  concludas  that  moil  radio 
Intarlaranoa  It  to  ba  axpaclad  during  days  with  strong  rsdiatlcn 
and  tha  Inlluanca  ol  cold  fronts.  Author 


NTS-182B4  S5FTIM.  Parli  (Franca) 

ELECTROSTATIC  CHARGES  AND  THEIR  PERTURBINO 
EFFECTS  ON  RADIO  COMMUNICATION  |LEB  CHARGES 
ILECTROSTATIOUIS  ET  LES  PERTURBATIONS  OU  ELLSB 
ENTRAINENT  DANS  LES  LIAISONS  RADIOELECTHIOUSB| 
Charlai  Favrot  In  AQARD  Elacti'omognatlc  Noiaa  Intarlaianca 
and  Compatibility  Nov.  1976  4 p In  FRENCH  (For  avallabllliy 
aaa  N7e-16266  07-32) 

Tha  following  artta  ralatad  to  tha  alfact  of  aladtioilatlo 
ohargaa  on  aircraft  radio  r;ummunluatlan  wara  dlicuaaad:  111 
alaclroalatlc  chargat  and  potantlal  distribution  on  lha  aurftca  of 
aircraft.  (2)  gcnaratlon  of  thasa  oltaigas.  (3)  jamming  affacts, 
14)  luggaatad  aolutlona.  High  alactroilatic  potantlal  dllfarancai 
may  axlsl  balwaan  lha  inatalllc  turltca  ol  aircraft  and  tha 
lutroundlng  air,  or  batwaan  two  ntlghborlng  points  of  an 
insulating  aurfaca.  although  mattlllc  surfacas  may  ba  assumad 
to  ba  aoulpotantial  Siioh  chargat  may  ba  ganaratad  by  phanomant 
linked  to  tha  surrounding  almoaphara,  lha  aircialt  Ittalf,  or  othar 
special  altuatlona  (such  at  In-flight  rafuelllng.  braking  on  a dry 
runway,  etc  ! Radio  jamming  resulting  from  thuta  chargat  takes 
tha  form  ol  a gaiioral  iricrasta  In  background  nulsa  and.  In  certain 
cases,  may  ba  aggiovaivd  by  nolta  latulling  from  sudden 
avalanirha  ditcliargat  Suggested  solutions  Includa  Iho  dovolop- 
mant  of  improved  palrita  with  bellar  conductivity  properties. 

TrantI  by  Y.J.A 


N76-ia2B6  Tachnischa  Hogasohool.  Eindhoven  (Natherlandsl. 
POURfZED  NOISE  IN  THE  ATMOSPHERE  DUE  TO  RAIN 
A.  Mawira  and  J.  Dljk  In  AGARD  Electromagnatlc  Nolta 
Inlarfaranca  and  Compatibility  Nov.  1975  23  p raft  (For 

availability  taa  N7e- 16256  07-32) 

Equallonc  describing  tha  propagation  ol  plana  wavat  through 
a medium  containing  axlaymmotrlc  rain  drops  are  praaantad.  They 
lead  to  a general  aspreaslon  for  lha  cross  polarliatlon  parameter. 
A Itantfar  aquation  Involving  lha  tlokaa  spectral  parameters 
tsaoclated  with  tha  elaatromtgnellc  field  In  this  mediurn.  is  also 
given  Tha  solution  ol  this  aquation  thowa  that  a polarisation  of 
lha  thermal  amittlon  In  the  atmoaphere  can  be  caused  by  rain. 
Tha  evaluation  ol  tha  cross  prjlarization  porametnr  from  sky 
amittlon  maasuramentt  It  alto  dltcuttad  Author 


N7B-162R6  Tachnischa  Hogatchool,  Eindhoven  (Netherlands). 
DEPOLARIZATION  AND  NOISE  PROPERTIES  OF  WET 
ANTENNA  RADOMES 

J Dljk  and  A.  C A.  VanDarVortt  In  AQARD  Elactromagnalic 
Noise  Intarfarenca  ar-d  Compatibility  Nov.  1975  16  p refs 

(For  availability  tee  N7B  16266  07-321 

The  Inlluanca  ol  artificially  wetted  radoma  panels  of  different 
matarlala  (Tedlar.  Mylar,  Teflon)  on  the  parformanco  of  antenna 


systams  covered  with  radomaa  was  measured  Nolta,  trantmiaaion 
and  depolarisation  maasuramantt  have  batrr  carnad  out  and 
whan  possible  compared  with  tha  theory.  Author 

NTB-16a67  Instltut  fuar  Phytikallaoha  Wallrtumforthting. 
Fralburg  (Watt  Qarmanyl 

ANTENNA  RESPONSE  TO  RANDOM  ELECTRIC  FIELDS  DUE 
TO  THERMODVNAMIC  DENSITY  FLUCTUATIONS  IN 
PLASMAS 

R.  Grabowski  In  AQARD  Eleclromagnatic  Nolta  Intarlaranca 
and  Compatibility  Nov  1975  1 1 p raft  IFor  availability  taa 
N78  16256  07-321 

Thermodynamic  density  fluctuations  of  positively  and  naga- 
tlvaly  charged  componantt  In  a platmt  ara  ratpontibit  lor  tha 
oocurranaa  ol  random  alactrlo  lltidt.  Tha  antenna  raaponta  to 
thata  fitidt  may  ba  chtractailied  by  tha  quadratic  or  powar 
apactium  of  tha  voliaga  lluoluttlona  In  a measuring  davlca 
connactad  with  tha  antannt.  Tha  raaponta  it  dependant  upon 
tha  antinna  oonllgutttlon  and  it  datcilbad  tt  a filtering  iftacl 
In  wave  vactoi  space  Thaoietlcal  quaditllc  tpaclra  tra  praaantad 
lot  equilibrium  platmai  tiraaming  paitllal  to  lha  antenna  axit. 
The  bulk  valoolly  hti  a itrong  Inlluanca  upon  the  thapa  of  tha 
tpaotia.  atpaciilly  at  It  it  the  causa  lor  a periodic  line  atruc- 
lure.  Author 


N7S-1S2SS  Tachnischa  Hogatchool.  Eindhoven  (Natharlands). 

THE  INFLUBNCS  OF  FREQUENCY  AND  RECEIVER  APER- 
TURE ON  THE  SCINTILUTION  NOISE  POWER 
M.  J.  M.  VanWaarl  /rt  AQARD  Eleclromagnallc  Nolta  Inlarfaranca 
and  Compatibility  Nov.  1976  ID  p rale  IFor  ivallablllty  taa 
N7a-tS2Se  07-321 

Soma  propaitiai  ol  lha  scintillation  noise  powar  are  dlsouisad 
The  used  modtl  It  ataenllal  the  aania  at  used  by  Lae  and 
Harp.  Soma  oalculallona  ol  dllfarant  statistical  prcpartlaa  of  lha 
anlntlllatlon  nolta  ait  ihown  Spsclal  altanhon  Is  givan  to  the 
Inlluanca  ol  raualvar  tparluta  and  lianuency  on  aolnllllatlon  noise 
powar.  It  It  shown  that  both  paiametars  have  a algnlllcanl 
Inlluanca  on  amplitude  aolnllllatlon,  but  hardly  on  phaaa  acintilla- 
lion.  Thia  bahaylor  It  axplalnad  To  decide  whether  aointlllallun 
does  have  a significant  Inlluanca  on  lha  perfcrmanca  of  a 
communluallon  link,  lha  total  SBlnllllallnn  noiaa  powar  le  compared 
with  thermal  iioIsd  power  on  an  earth  lo  talalllta  path.  Author 

N7B-1636B  Army  Elactrorrlca  Command,  Fort  Monmouth.  N.J, 
Communlcatlons/AOP  Lab 

DOD  ELICTROMAONITIC  COMPATIBILITY  PROGRAM: 
AN  OVERVIEW 

Juhn  J.  ONall  In  AQARD  Elactromsgnatlc  Nulst  Intarlaranca 
and  Compallblllty  Nov.  1975  6 p rats  IFor  availability  sea 
N76-1625e  07-32) 

An  ovaivlaw  of  tha  Department  of  Dalania  Elactromagnalic 
Compatibility  Program  la  pratenlad.  Thli  iniagratail  program 
Intandad  to  anaura  tha  eloettomagnatic  compstibillly  of  all 
elacirloal  end  alaotronic  aqulpnientt.  subaytiamt  and  syatarns 
produced  and  oparatad  by  componantt  ol  tha  Dtfantu  Daptrtmant 
In  any  alacliomagnallc  environment,  resulted  In  tha  sttabllshrneni 
ol  eight  malor  progrtm  areas  Ths  status  of  tich  ol  thata  areas 
It  axominad  with  ptnioulat  emphaalt  on  the  areaa  ol  EMC 
standards  and  spaclllcatlont  and  maaturamaiil  tachniquut  and 
Inslrumantatlon  Plana  of  lha  Daparlmant  of  Army  lo  aolva 
oparatlonal  problems  sra  alao  ravlawad.  Author 

N78-16270  Mattarschmltt-Boelkow-Blohm  G.m.bH  , Ollobrunn 
IWast  Qarmanyl. 

GENERAL  EMC  SPECIPICATION  OR  BVITEMS  ORIENTED 
EMC  SPECIFICATIONS 

U.  Jaeger  In  AQARD  Eleotrurnagnallc  Nolta  Intarlaranca  and 
Compatibility  Nov.  1975  12  p IFor  availability  tea  N7e-te25R 
07-32) 

To  ensure  alactromignatlc  compatibility  In  ayatama.  EMC 
equipment  tpacificatlona  are  required  to  limit  lor  waoh  unit  tha 
Intarlaiancea  amlttad  and  tpaoify  a ctrtain  dagrea  of  unauacaptlbll- 
ily  to  Inlarlitonoa  aignala.  An  axamlnatlon  la  matia  at  to  whether 
rl  la  more  lavorable  to  uta  a qpnatal  EMC  apaollloallon  or  tyatam 
orianlad  spaclllcatlont  for  this  purpose.  Tha  fallowing  solution  la 
obtained.  The  teat  methods  and  the  last  phlloaophy  thould  be 
uniform  lor  all  systams.  MIL-STD  462  1 1 463)  could  rsprasant 
a good  basis  Howovsr.  updstlng  and  expanalon  In  vetloua  ratpactc 
seam  datirabla.  Aa  far  at  tha  limit  values  tra  ooncarnad.  It 
btoumaa  evident  that  tha  chtracltrlstlci  of  the  systtmt 
thamsalvas,  their  environment,  snd  the  aystam  In  conjunction 
with  whloh  they  muat  potarbly  function  dllfai  too  greatly. 
Establishing  aystam  relatud  limit  vatuas  is  considered  tha  optimum 
solution.  Author 
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N7S-1(271  Socigta  Nitionils  Induitrlalla  Aaroipatlal*.  BlaotiK 
I France) - 

EUCTnOMAONiTIC  NOISE  SAECIPICATIONt  (SPECIFI- 
CATIONS EMCl 

J C.  Delpech  In  AQAHO  Eleotromienetlc  Nolle  Interlererrce 
■nd  Compatlbllltv  Nov.  197G  21  p In  FHENCH  IFor  ivellablllty 
lae  N7B-lt2Sa  07  32| 

Vitloui  EMC  klandarda  and  ipacIFicatloni  now  in  uaa  were 
compited,  with  apeclal  arnphiiia  on  Ihoaa  applicable  to  alibottie 
lYitemi  The  esaantlal  iimllailliea  and  dillatancai  balwaen  thuaa 
•pacllicatloni  wCra  pointad  oul.  in  lalatlon  to  lha  lollowino  type 
Ilf  teali  uiad,  liapiiencv  bands  applicable,  degree  of  loqiiiied 
lolaiaiioa  demanded,  operating  regime  tpecified.  end  lecom- 
maridad  hardware.  The  following  pointa  ware  alio  amphaaiiad 
(1)  the  Ieoh  of  adequate  taiti  required  by  oerlaln  epaclflcitiona 
iiuoh  aa  those  uiad  to  evaluate  the  vulnerability  of  numetloal 
•qulpment),  12)  lha  new  taiti  required  In  the  rnoil  reoant 
ipaclfloetloni.  |3I  the  laokof  praelalon  end  unaatliftotory  metchino 
between  certain  llmita  which  have  baan  obaarvad  a.iparlmantallv. 
and  141  the  luparlorlly  ol  oarlaln  apaolUcatloni  In  lalallon  to  Ihia 
maaiuiamanl  pilnulplai  and  Initruniante  used.  Tranil.  by  V.J.A 


N76-1S372  Stanford  Raaaaich  Init..  Arlington.  Va 

A STATUS  NIPONT  OP  THS  lESS/ECAC  ILSOTNOMAa- 
NETIC  COMPATISILITY  PIOUSE  OP  MINIT  COMMITTEi 

0 H.  Hagn  and  M N.  Luilgartan  HIT  Hei  Inal . Annapolla. 
Md.l  In  AQARD  Elgdlramaanallo  Nolaa  IntHifaranca  and 
Compatibility  Nuv.  IB7B  16  p rala  IFor  availabllllv  eat 
N76-1B268  07-321 

A practical  technical  piocaduia  la  davlaad  for  iptoKying  an 
alactiomagiiallu  dompallblllly  Figure  of  Maill  IFOM)  for  varioui 
alacltonla  devicaa  and  lyitami  An  EMC  FOM  for  aingla  ohannal 
voloe  communication  ayatama.  baaed  on  the  channel  dcniel 
concept,  was  daveloptd  by  iitlng  a building  block  approaoh. 
Tlie  building  block  apptoauh  Involvai  the  uaa  of  ralativily  tlmpla 
icirting  tormulas  for  aalactad  EMC  paramatera.  which  are  than 
linearly  oomblnad.  with  appropriate  weighting  fictora,  to  oiloulete 
FbMs  for  Irenimltteri,  reoelvera.  and  tyatetni  A channel  wai 
Qoniiderad  denied  If  (S  < I i N|/(l  i N)  tmeller  than  or 
equal  to  10  db  In  u moderataly  danae  uo-alla  anvlronmant  The 
parameter  icorlng  equatloni  were  davalopad  to  taflact  lha 
fiequanoy  ipectium  denied  by  each  paramtlar.  The  walghtlng 
laotoia  lor  lha  building  block  approach  ware  datarmlnad  by  running 
a ncmputar  program  that  kept  trank  of  the  numbtr  cf  channels 
danlid  by  each  patemeler.  Example  calculations  for  HP,  VMF. 
•nd  UHF  lyiiemi  are  given,  and  lha  Intarpretatlon  ol  the  acorat 
II  discussed.  Author 


N76-1S273  Ministry  ol  Defence.  London  (England). 

ElSCTNOMAaNETIC  COMPATIBILITY  IN  MILITANY 
AinCRAPT 

D.  H.  High!  and  W A Kelly  In  AOARD  Electromagnatld  Noise 
Interlerancs  end  Campatiblllty  Nov  1B76  Sp  ref  (For  availability 
sea  N7S- 10266  07  321 

Common  tourcee  of  elactiomagnatic  compatibility  ptoblanii 
ar3  outlirrad  and  the  dllficultlaa  confronting  englneets  who  are 
raapcnilblt  lor  producing  aucctiiful  aircraft  weapon  lyslami  are 
dlncuiaod  A dallnlllon  of  EMC  la  givtn  within  the  context  of  an 
■Iroralt  weapon  aystem.  EMC  problems  can  be  mlnimiied  by: 
defining  clearly  the  requiremanti  of  the  weapon  lyitam;  translating 
thia  requirement  Into  an  overall  ayitem  ipacllloatlon:  defining 
suhayslem  end  Inilellatlon  spacificatlona:  writing  an  EMC  cuntrol 
plan,  and  producing  a datallsd  teat  plan  Author 


N7S-1S274  Lucas  Aaroapcca  Ltd..  Hamel  Hampataad  (England). 
ELBCTNOMAaNETie  COMPATISILITY  CONTROL  PLANS 
P.  D.  Campbell  hi  AGARO  Elactromagnatlu  Nolaa  Intarferanoa 
and  Compatibility  Nov.  IS7S  21  p refs  (For  availability  aaa 
N7e-ie266  07-321 

The  apaotrum  and  Itvil  cl  radio  Inlarfarenco  have  been 
maasuied  lur  yeata  and  unwanted  omlsaloni  raduoad  retro- 
ipeotlvely  Thli  remedial  approach  la  now  racognlied  as  In- 
alflclsnt  but  the  cuncapt  ol  alaotrontaguatlc  uunipstlblllty  as  a 
daalgn  paiamatat  itlll  raquirti  amphaslling  The  devices,  circuits, 
componanti  end  conittuctlonil  detelli  which  can  contribute  to 
the  otaatlon.  conduction  and  emlailon  of  unwanted  ilgnala  ere 
inriloetfd  end  meine  whereby  their  effeote  can  bt  ininlmiied 
are  asamintd.  The  problima  atlilng  In  craatiny  and  Implementing 
a control  plan  for  the  devpiopmant  of  a typloel  piece  of  eiecttlcel 
equipment  ate  outlined  and  the  difficulties  sxperlenced  In  belincing 
oparillonel.  theoretical,  practical  and  contractual  requirements 
•re  hlghilghtad.  Authoi 


N7S-1S27B  Signals  Research  and  Davalopmsnt  Eitabllshment. 
Christchurch  (England) 

A CASE  FOR  AN  EVALUATION  AND  AOVIBORV  SERVICE 

E M.  Front  In  AGARD  Electromagnetic  Noise  Intarlainnca 
and  Compatibility  Nov.  1976  6 p IFor  avallabdlly  sa«N76-1626e 
07.32) 

The  raquitemant  lo  exchanys,  iptatwork  and  co  aitt  equip- 
manta  and  lystemi,  coupled  with  the  widening  use  ol  ismicunduc 
lor  devices  lor  new  as  well  as  iradltional  appllcutlorie.  has  led 
lo  the  concept  of  sn  overall  Elactroinegnstlc  Conripailbihty  lEMC) 
activity  However,  thoia  is  no  gonerallv  acctpled  dafinrtlon  for 
EMC  as  separata  Intersits  era  tending  lo  retain  their  own  limited 
interpretations  It  is  behaved  that  this  Is  causing  intoifece 
difficulties  that  will  prevent  EMC  adapting  itaall  aufllclvnlly  rapidly 
10  dsal  with  this  changing  and  expanding  alsoironic  eltcallon 
Altar  oonildarlng  EMC  aa  a typical  pollution  aituallon  a suggestion 
IS  made  for  an  evaluation  and  advisory  sirvloa  that  would  provide 
an  Intarfacs  between  other  EMC  and  allied  activltlea  and  alao 
sol  as  a locus  and  cruallve  devalopnisnt  point  for  new  Idoas 
and  taohniquei.  Author 

N7S-1S27S  Thornson-CSF,  Lsvallola-Psrrat  (Ftancal. 

INTIRPIRINCES  IN  FREQUENCV  MODULATION  SYSTEMS 
(INTERPERSNCES  DANS  LES  lYSTBMES  A MODULATION 
DB  FREQUENCE  NO,  2l) 

Q Crccombatta  In  AQARD  Elaclromagnatlc  Nolaa  Intarlaranos 
and  Compailbillty  Nay  1976  16  p In  FRENCH.  ENULI8H 

suminary  IFor  avallablllly  aaa  N7e-18266  07-321 

Inlarlsrenoa  problems  applicable  to  Islaphona  radio  links  with 
multiplaxlng  rapeatad  In  fiequanoy  IFDM-FMI  ware  dlicuasad  A 
general  tiaalinant  appllcabla  to  all  FM  linka  waa  llisl  praiantsd. 
Including:  (I)  lyploal  organliallon  ol  linka  and  equipments.  (2| 
elleriti  ul  dlstuibsncei  on  the  tipeiillon  ol  equipminl  Icepture 
ol  AOC  and  llmiteisl  end  on  uveretl  performance  Inolae  iftei 
rieinodulationl,  I4|  procedurei  used  to  reduce  the  effects  of 
dlitutbances,  end  (61  caloulatlon  ol  the  level  ol  dltlurbancei 
from  the  redlatlun  diegrems  and  applioellon  to  two  spiolel  caaei 
The  teat  of  tha  report  was  llmllad  to  FDM-FM  talaphons  radio 
links  with  modeiale  to  large  capaclllaa  Maaauiamani  raaulta  ul 
raclpiocal  pailuibatlons  balwaair  itittaram  radio  links  of  normal 
oapacllv  wara  praaantad  Finally,  radlallon  paltarn  diagrams  used 
in  the  design  rr|  a network  lyslom  wera  Illustrated 

Tranil  by  V J A 

N76-1S277  Army  Elaclioniei  Command,  Fort  Monmouth,  NJ 
RADAR  INTERFERENCE  REDUCTION  TBCHNIQUSl 

William  Flihbain,  Rainhaid  DIaich,  and  Olio  Rlttanbaoh  In  AQARD 
Elaoltomagnctic  Noise  Interlarancc  and  Cumpalibillly  Nuv.  1976 
23  p rale  IFor  avallablllly  sea  N7e-ie2Be  07-321 

Tauhniquus  era  described,  applicable  to  ladir,  which  enhance 
the  oompatibllllv  of  multiple  systems  in  llmlleri  freiiusncy  specs 
By  sppioprlcla  cuinblnslirm  nf  multiple  Irequenulns,  the  spactral 
occupimoy  ol  a slgrtal  can  be  rsducad  through  puHo  shaping, 
without  sactllica  In  rsnytr  raiolutlon.  Thiv  rnalhod  Is  exisnded 
lo  continuous  wuvo  rudar.  resulllng  in  Hidainha  raductlpn  without 
amplitude  modulatirrn.  A luncticn  Is  defined  relating  mutual 
intarfaicnca  of  twu  sysleina  In  leiina  ul  lhair  wivofurmi.  physical 
and  apectral  proximity  arid  Is  uaed  aa  a measure  of  intarlarencc 
Oidinaiy  singla  iidebsml  techniquos  ere  rnodlllsd  niid  errplisd  lo 
radar  lo  raduue  spnclial  width  Ciinsiuvrstlnns  lor  inlailHclng  lha 
dliciata  lina  apactia  ol  suvaral  ladars  ata  glvan.  Thay  includa 
aingla  aidabaird  proueislng  of  unidliactlcnel  dnppler  signals  and 
a step  scanning  iiihoma  which  uarmlfs  Increasing  tha  allowabla 
pulaa  rate.  Author 

N7S-1B27B  Elaclromagnatlc  Compatibility  Analyiit  Cemoi. 
Annapolis,  Md. 

APPLICATION  OF  PROGRAMMAUIE  CALCULATORS  TO 
EMC  ANALYSIS 

J R GaorgI  (Dept  ol  Delenial  and  Paul  D Nawhouaa  (ITT 
Rasenrch  Inxi.l  In  AQARD  Eleclromagiiallc  Nolea  Interlaranoa 
end  Compailbillty  Nov.  1976  14  p rafa  (For  aviilabillty  aaa 

N7e- 16266  07-321 

The  use  of  programmable  calcvlatois  Is  suggaitsd  for  making 
olactromagnetlc  compatibility  calculations  conveniently  and 
aconomloally  Programmable  calculaturi  are  available  at  prices 
ranging  from  about  SBOO  lo  S6(X)0  Programa  iscordad  on 
magnetic  cards  or  tapas  lor  use  with  tha  populai  U S.  makaa  of 
calculators  will  be  uvallnbla  from  the  Department  of  Delenae. 
Elaotromignallc  Compatibility  Analysis  Center  (ECAC)  In  1976 
Detailed  explanations  ol  savarsi  ol  the  ECAC  programi  ait-  given 
lo  Illustrate  the  kinds  nl  calculatluns  that  oan  be  paiformad  and 
to  Indicate  tha  ease  with  whinli  the  programa  can  be  uaed 
Quidallnas  lui  tha  aaltoilon  of  calculatori.  and  lha  pros  and 
cons  of  using  them  are  given  Author 
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N76-18279  Elr.ciroinauiiiitic  Cotnpatiliility  Anslyiit  Canlat. 
Anntpolii.  Md 

APPLICATION  OP  MARKOV  CHAIN  THCQRV  TO  THI 
MODELIINO  OP  IPP/MR  SYlYEMt 

Stvphin  J Sutton  HIT  Rnaaroh  Init  I ind  C Wiyrm  Ehtci  HIT 
Rusaarch  Inat  1 In  AQARD  Eluctrutnaynatiu  Nuiaa  IntBifotanua 
and  Compatibility  Nov  1975  23  p inlii  IPoi  availability  i«e 
N7e-IB2Se  07  321 

Tba  automatttd  IPP/SSR  piodiction  modal  wai  conatructad 
around  tha  Maikov  chain  inodela  Inputa  to  tbn  pradicttan  modal 
includa  tha  Intairogatoi  anviionmant  and  an  an  traldc  daploymant 
for  a apacKlc  gaographic  aiaa.  For  aanh  tiantpondai  tn  tha 
duploymcnt  tha  modal  datarmlnaa  Ihoaa  Inlariogatora  whoaa 
algnala  ara  rooalvad,  aalculata  tha  tranaltlon  probabllltlaa,  aalaota 
tha  piopar  Maikov  chain,  and  oalculataa  tranipondar  parformanoa 
paramalara.  Thaaa  paramalara  ara  than  uaad  td  oaloulala  tha 
parlormanca  of  a aalactad  Intariogator  lyatam  To  gain  oonlldanca 
In  tha  modal  piadlctlona,  laaulli  wara  compaiad  with  prodlC' 
tlona  from  a pravloualy  valldalad  ilmulatlon  and  with  avallabla 
maaaurad  Inlairogatlon  and  luppraaalon  arrival  rataa.  Tha 
nomparlaon  ahowad  that  tha  IPP/fiSR  modal  piadlotlana  oorralatad 
wall  with  both  tha  othar  pradictad  data  and  tha  maaaurad  data. 
Tha  raiulta  of  thia  papar  ahow  that  tha  IPP/SSR  piadlotlon  modal 
with  Markov  chain  tranipondar  modali  piovidaa  a powarlul, 
flaalbla.  rallabla.  and  nccurata  analyali  capability  Author 

N7E-1B2tO  Britlih  Alrcralt  Coip  . Flllon  (England).  Elaotronic 
Syitami  Qroup. 

COMPUTER  QINIRATlON  OP  AMBIOUITV  SURPACI  POR 
RADAR  WAVIPORM  ■VNTHRIII 

R.  J.  Morrow  and  0 Wyman  In  AUARD  Elaatromagnatic 
Nolaa  Intarfaranca  and  Compatibility  Nov.  1976  t1  p rafi 
(For  avallahlllty  aaa  N7e-ie28e  07-321 

Racant  advancaa  In  tha  fiald  ul  aurlaca  acouitlu  davicaa  aia 
llkaly  to  ancouraga  tha  Implamantatlon  of  uomploK  forma  of 
matchad  flltar  rn'lars  Ai  a consactuenca.  tho  nyitam  daaipnar 
and  EMC  Anrilyat  will  raq.ilra  oonvanlant  mathoda  aitabllahlng 
tha  llkaly  lyitam  parlormanca  obtained  Irsm  tha  varloui  lormi 
of  aignal  prooaialng.  Ona  wall  aitabllahad  lachniquu  uaad  to 
datarmlna  the  thaoratlcal  parformanoa  of  matchad  filter  or 
corralatlon  raoalvari  la  through  tha  appllcallon  of  tha  ambiguity 
function  ThIa  function  hai  wida  appllcallon  ui  It  may  ba  amployad 
to  avaluata  tha  thaoratinal  racalvad  ilgnal  laiponie  In  both  tha 
time  and  Dopnlar  domalni  Aa  thli  function  handlaa  both  matchad 
nnd  uninatcliad  ilgnali  It  provldaa  a convanlant  method  of 
aiiaaaing  both  tha  daalgn  and  eventual  alacltomagnatlc  cornpatl- 
blllty  of  the  ayatam  With  lhaaa  connldaratluna  In  mind  u ganaral 
computer  method  of  aulving  tha  ambiguity  funntlon  hoa  baan 
davalupad  and  la  daicrlbad  In  thia  paper  Author 


N79'162B1  Elaclionic  Communlcationa.  . St  Potaraboig. 
Fla. 

AN'i.NNA-TO-ANTENNA  EMC  ANAI.V8IB  OP  COMPLEX 
AIRROHNE  COMMUNICATION  RYITEMB 

William  L.  Dllllon  In  AOARD  Elactromagnallc  Nolau  Iritarlaranca 
and  Compatibility  Nov  1S7S  16  p ral  (r-ut  avullablllty  ana 
N7e-t62Be  07-321 

Malhodology  and  applied  tachnlquaa  lor  tntannit-to-anianna 
plactromaynatic  compatibility  analyala  of  ccmplaa  airborne 
communloatlon  ayitamn  era  praaontad  Potenllal  Intarfaranca 
modaa  and  lyitam  laolatlon  faolora  era  eaamlnad  in  confunctlon 
with  a typical  aqiilpmant  oomplamanl.  A method  of  analyala  la 
dlauuaaad  which  uiaa  computer  calibrated  antenna  ipant  laolationi 
with  conventional  analyala  tachnlquaa  Soma  typical  analyala 
raaulle  ara  praaanlad  In  aummary  form  Antanna  laolatlon  la 
Cilacuaaad  aa  a llmllad  factor  lor  EMC  optlmlrallcn.  The  raaulta 
of  paat  iiiiilyvla  claatly  ahow  tha  naad  for  fraqucncy  managamant 
to  allact  Inlarlatanon  control  aa  an  Integral  part  of  tna  antanna -to- 
antanna  EMC  profile  ol  complaa  airborne  ayatami  Aothor 

N7e- 16282  Ollica  Nallonal  d Etudai  at  da  Rachatchaa 
Aarrjipttlalaa.  Parla  (Francal. 

ANALV8IR  OP  ThE  NOIRE  AND  IT!  INPLUENCE  ON 
COMMUNICATION  RVITEMt  lANALVRK  DU  BRUIT  ET 
DP.  SON  INPLUENCE  BUR  LBR  SVBTEMRS  OE  COM- 
MUNICATION) 

Roger  Qoulllou  In  AGARD  (lactromagnatlc  Nolaa  Intarfaranca 
and  Compatibility  Nov.  1976  7 p raff  In  FRENCH:  ENGLISH 
aummaiy  IFor  avtllublllly  aaa  N7e- 16266  07-321 

Tha  paper  alma  nl  providing  tha  comrnunlcatlona  angintar 
with  guldalinti  in  view  to  mlnlmlta  tha  lof  a ol  Information  through 
aignal  raaapllun  and  procaaaing.  by  kaaping  to  • minimum  the 


introduction  of  nolaa  at  tha  dlHaianl  atagoa  of  data  traatmant 
It  aummarlici.  from  thia  polril  ol  view,  tha  many  thaoratlcal 
worka  found  in  tha  lltaialura.  and  amphaaiiaa  tha  praoilcal  atapa 
loading  to  lha  lanulli  Noiaa  and  aignal  are  conaldarad  through 
thalr  taipacliva  apacttal  rapraeanlatlana  Thia  permiti.  through 
wall  known  concapta.  o dallnltlon  of  lha  allact  of  aignal  maikliiu 
by  tha  nolaa.  and  the  calculation  of  the  nolaa  level  aa  a function 
ol  procaaaing  maana  Pormulaa  aitabllahad  Ihli  way  ara  aaally 
appllcabla  to  varioua  practical  caaai  Problama  raiaad  by  lha 
dlicovary  of  lha  aignal  within  the  nolaa  arc  alao  mantlonad. 

Author 

N7B-1I2H  Roma  Air  DavalopmanI  Canter,  Grlffiaa  AFB.  N Y. 

COMRUTIR  MODELINQ  OP  COMMUNICATIONS  RRCEIV- 
inS  POR  DISTORTION  ANALVBIB 

J.  P.  Spina  and  D.  D.  Waliiar  fSyiaouaa  Univ.l  In  AOARD 
Elaotrontagnatio  Nolaa  Intarfaranca  and  Compatibility  Nov.  1876 
14  p IFor  availability  aaa  N7a- 16266  07-32) 

Datada  ol  an  analyala  lachniqua  and  companion  oompular 
progiain  ara  praaanlad  that  havt  application  In  lha  araa  ol  daalgn 
and  analyala  ol  alaotronlo  oirculta.  Particular  amphaale  la  placed 
upon  tha  appiluallon  cl  tha  program  to  lha  modaling  ol 
nonllnaar  dlitortlon  aflaota  In  oommunioation  racalvara.  A 
ditouaalon  ol  modarataly  nonlinear  lyalami  and  tha  traatmant 
of  auoh  lyilama  uilng  tha  nonllnaar  tranafar  lunotion  approach 
li  followad  by  olrcult  analyala  aa  a potential  tool  In  daaigning 
and  avcluatlng  oirculta  Irom  an  alaotromagnatlc  uompallbllilv  point 
of  view.  An  ovaivlaw  ol  the  uomputar  program  In  larnii  ol 
■oma  ol  Ita  mora  lallant  laaturaa  la  provided.  Author 


N76-1t2B4  Notgac  Takniaka  Hoagakola,  Trondheim. 

COMPARATIVS  ANALVBIB  OP  MICROWAVS  UNDINQ 
tVBTEMB  WITH  RIOARD  TO  THBIR  BRNBITIVITV  TO 
COHBRINT  INTIRPSRINCE 

Borje  Foraaall  In  AOARD  Elaatiomagnallo  Nulia  Inlatlaranca 
end  Compatibility  Nov.  1975  6 p (Pot  avallabllllY  aaa  N76-1626S 
07-321 

Propoaad  landing  lyatcma  ware  computer  almulitod  to 
•aamlna  their  behavior  In  a raallitio  multipath  anvlronmant.  Modala 
ol  airllalda  wart  alaboralad  and  lha  rallaolad  and  ditaci  aignal 
componentu  wara  uaad  aa  Inputa  to  mathamatlaal  modala  ol 
lha  racalving  ayatama  to  compute  tha  raeulting  poaltlon  triora. 
Thia  atudy  ahowad  that  II  would  ba  poaalbla  to  uac  gioupi  ol 
lynthalio  intarfaranca  comoonanli  lor  lha  acme  purpoaa.  By 
earafully  ohocalng  tha  dlitrlbutlon  ol  the  cohaiani  Intarloranea. 
tha  ilgnlllcanca  ol  lha  comparlaon  can  be  Improved  and  the 
amount  of  work  raduoad.  Author 

N7S-1B2B6  Navel  Poatgrcducla  School.  Montaray.  Calif.  Dapl. 
cl  Elocliloal  Engineering. 

THE  CROSBID-DIPOLI  BTRUCTURB  OP  AIRCRAPT  IN  AN 
ELECTROMAONETIC  PULBE  ENVIRONMENT 

Robert  W.  Burton  In  AOARD  Elaotromagnelie  Nolaa  Intarfaranca 
and  Compatibility  Nov.  1975  16  p rale  (For  Bvallablllty  aaa 
N7e-1626e  07-321 

Tha  cruaaad  dipole  receiving  antannaa  haa  bean  used  aa  a 
raptaaantaliva  modal  to  approxlrnata  alectromagntllc  pulia  aHaoli 
on  aircraft  Elecliomagnatlc  propatiiai  ol  the  ctoiiad  dipole 
receiving  iintanna  Illuminated  by  a monochromatic  lourca  era 
conaldarad  Raaullt  are  ptaaantad  lot  clactrloally  mcidaralaly  thin 
altuoturaa.  In  praollca.  whan  a croiiad  dlpola  racalving  antanna 
la  aaoliad  by  a broad  ipaclrum  alaclromagnatlo  pulaa.  cinain 
Important  aleotiical  raaonanoei  occur,  that  la,  ol  apocllio  alngla 
Iraquanclaa  ol  axoltallon  aoma  portlona  ol  the  atruclura  can  aupport 
large  amplitude  Blending  wavai  of  currant  and/or  charge  Under 
auoh  condltlcna  a currant  maalmum/chirga  minimum,  currant 
mlnimum/charga  minimum,  or  currant  minimum/ charge  maximum 
may  occur  ai  the  juncllon  region  Examplaa  ol  roaonant  and 
antiraaonant  iltuatlcna  lor  the  paraaltlo  monopula  and  lha  croiied 
dlpola  which  highlight  tha  povilbla  Intaraotlonx  baiv/aan  tha  arma 
ol  tha  oroaaad  dlpola  ara  piaaaniad  which  give  inalght  Into  mathoda 
ol  analyilng  alrcralt  In  an  alaciromagnailu  pulaa  environment. 

Author 

NT6-1S2Bt  Telacommunicallona  Radloalactrlquoa  at  Talophoni- 
quat,  La  Plaala-Roblnaan  (Franca). 

DEBION  PROBLEMS  RELATED  TO  RADIO  COMMUNICA- 
TION WITH  AN  INTEGRATED  AIRBORNE  BVBTEM 
IPROBLEMIS  POSES  PAR  LA  TRANSMISSION  DANS  UN 
SVSTIMB  INTBORE  AIROPORTE) 

Q.  David  at  Vannetaal  in  AOARD  Elactrornagnatlc  Nolaa 
Intarleranoa  and  Compatibility  Nov.  1976  10  p rale  IFor 

Bvallabllltv  tea  N76-I62.56  07-321 

An  Integrated  communleatiun  ayatam  with  tacond  order 
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radundincy  l*t  a baok-up  agalnat  braakdovsin)  waa  invMUaitx) 
Raaaonablo  atrlaa  and  parallal  oltoulta,  aiaumad  to  bt  conirolltd 
by  a managamvnt  unit,  and  front  whiah  axchangti  prlnolplaa  may 
b*  ahown,  wart  llluatratad.  A nuntbtr  of  communication 
problama  btiwtan  tha  ttanamisalon  ayitam  and  hatdwara 
oomponanta  wara  bilafly  aaaminad.  luch  oonimunlcation 
maiaagoi  may  ba  tranamlllad  with  a NRZ-typa  coda.  If 
(liitancaa  arc  takan  into  account,  a biphaalc  coda  la  prafarabla 
ilnca  It  allminatai  any  itaady  componant  from  the  main 
tranamisnioit  llna  Finally,  numailcal  data  tianimiaalona  (acllltata 
tha  coniiol  of  information  and  tharaby  dacraaaa  tha  poitiblllty 
of  anors  Tranal.  by  Y.J.A 


N7I-1MI7  Maaaarachmltt-BoalkowBlohm  Q m.b  H..  Otiobrunn 
IWaat  Qiimany). 

OlOITAL  DATA  TRANSMIUlON  IN  AIRCRAFT  IMC- 
RRORLIMI  AND  POIIIRII  tOLUTIONt 

H.  Roda  tn  AQARD  Elaciromagnatio  Nolaa  Intarfaranca  and 
Contpallblllty  Nov.  1B7B  10  p (For  availability  aaa  N74-1I12S6 
07-321 

In  tha  uaa  of  digital  ayatama  in  aircraft,  whaia  a graat  daal 
of  Intarfaranca  amlailon  and  vary  aanaitlva  aquipmant  ara 
concantratad  In  a amall  apaoa.  naw  problama  can  arlaa  dua  to 
tha  apaolal  typa  of  amlaaion  and  auacaptlblllty  of  tha  digital 
ayatama.  Qraat  oara  muat  tharafora  ba  laid  on  tha  aalaotlon  of 
tha  cabling  (twitting  itta.  thialdingl,  tha  llna  drivart  and  raoalvart. 
tho  rlta  and  fall  tima.  and  tha  tranamlatlon  rata.  To  prova  In 
practlca  tha  moaning  of  thaoratlcal  avaluatlona  of  a choloa  of 
llna  drivara.  llna  racalvara  and  cablaa.  tpaclal  latta  wara  parformad 
on  EMC  taat  laollltaa.  Thata  taata  alto  covorad  tha  ditfarant 
ahialdlng  and  aarthing  poatibilltlat.  Spacial  EMC  taata  wara 
aattbliahad  to  prova  tha  compatibility  of  the  digital  tyttama  with 
tha  oomplela  aircraft  tyatam  Author 


N76-162II  Elactronlqiia  Marcul  Datiault.  Si  Cloud  (Francal. 

aiNIRATION  AND  IPMOTI  OF  CONDUCTION  AND 
RADIATION  NOin  VOLTAOIt  HITWIIN  THK  COMPO- 
NINTR  OF  A tlNOLI  tVilTeM  (OINIRATIONt  IT  tFFITS 
Dll  TINSIONI  PARAIITIS  OE  CONDUCTION  IT  Ot 
RAVONNIMINT  INTRI  INMMRLIt  D UN  MIMI  SVI- 
TIMI) 

A.  Quldat  In  ADARO  Elactromagnatio  Nolac  Intarfaranca  and 
Coinpatlblllty  Nov.  IB76  14  p In  FRENCH  (For  availability 
aaa  N76'ie2G«  07-321 

Tha  mam  Intarfaranca  affacta  batwaan  tha  utriout  componanti 
of  alactronlc  tirborna  ayatama  wara  dltouatad,  with  amphaali 
on  proiactlon  taohniquat  and  pollolat  that  ihould  ba  adoptad 
In  racant  yaart.  tha  introduiitlon  of  digital  ntimarkal  lachnlquat. 
daaplta  lhair  numaroua  advantagat.  hava  compllcatad  tha 
integration  of  aomponanta  ualrig  thaae  tuchnlqnaa  Protection 
pollclaa  agalnat  auch  intarfarancaa  raat  an  the  following  ob|acllvai: 
(11  limitation,  iniofar  aa  poaalbla.  in  tha  number  of  atatlc  nolaa 
ganaratora.  121  raduntlon  of  the  undaalrabla  coupling  affacta.  131 
avoiding  perturbing  affacta  by  lalacllng  appropriala  tachnlquaa 
for  data  tranimliaion.  In  addition,  airtiorna  avatam  compenania 
are  roqulatad  by  carloln  atandardi  end  apacillcallonii  auch  aa 
AIR  BIO  C fourth  edition  of  IB  Fab  1963.  Mil  Sid  461  A of 
1 Aug  1868.  Mil  Std  462  of  31  July  1987  Tranal  by  Y J.A.' 

N76- 18218  Slamana  A.G  . Munich  (Watt  Gormanyl 

THI  RIOUCTION  OF  ELtCTROMAONETIC  COMPATIBILITY 
DUE  TO  NON-LINEAR  ELBMINTB  AND  UNINTENDED 
RANDOM  CONTACTINQ  IN  THE  PROXIMITY  OF  THE 
ANTENNA  OF  HIQH-POWER  RF-TRANBMITTERS 

K.  I andt  In  AOAfID  Elactromagnatlc  Nolaa  Intarfaranca  and 
Compatibility  Nov  1876  10  p raft  (For  avalloblllly  vaa 

N76- 18266  07-321 

With  tha  aid  of  lalacllva  flllara  It  la  poaalbla  to  almott 
complataly  ellmlnata  harmunlot.  .tpurlout  amlaalont  and  widuband 
Intarfaring  tignala  on  the  output  of  RF  tranamlltara.  avan  thote 
operating  at  vary  high  output  powort.  Thaaa  Intarfaring  tignala 
art  again  ganartlad.  II  nonlinear  (unctlont  or  unintandad  random 
conltcllng  ctaala  tacondary  radiation  toiiroaa  In  tha  ptoxlmliy 
of  tha  trtnamitting  tntanntt  The  problama  Indicatad  ate  ditcuaaad 
with  refaranca  tn  an  axtmpit  loi  tha  inatallttion  of  a UHF--jnlt 
and  an  avionic  device  In  an  aircraft,  at  wall  at  on  the  example 
of  tn  Inatallatlon  onboard  ii  thip.  Author 


N7B-1B3BO  Royal  Aircraft  Ettabllthmant.  Farnborough  (England) 
Enginaaring  Phyaloa  DapI 


IMPROVED  OESION  OF  INTERFERENCE  BUPPREEBORB 
AND  MEASURBMENT  OF  ATTENUATION  CHARACTERIt- 
TICE 

M.  L.  Jarvla  and  J 0.  HtwkttI  In  AQARD  Elactromagnatlc 
Nolta  Inlarfarinoa  and  Ccmpatlblllly  Nov  tB7R  13  p (For 
availability  aaa  NTS-tBEBB  07-321 

Tha  mathamallc  approach  and  raaulta  tra  rapoilad  In  tha 
davaloprnant  of  a naw  datign  cl  intarlarenct  tupprtttoi  which 
allmlnattt  tha  ratonancaa  normally  occurring  batwaan  a 
tupprattor  and  ita  lond  Alto  daaorlbad  are  ahortcomlngt  cl 
convantlonal  SO  ohm  Iniartlon  Iota  maaiuiumantt.  and  a 
charactarlatic  baaed  on  criiioal  load  condltioni  la  propoaad 

Author 

N7B-1t2B1  Army  Mlaallt  Command.  Radttona  Araanal.  Ala. 
MItBILE  INTERSVETEM  EMC  TEBTINQ 
Chtrlat  0.  Pondt  In  AQARD  Elactromagnatlc  Noita  Intarfaranca 
and  Compatibility  Nov.  1S7B  10  p tafi  (For  availability  aaa 
N7e- 18268  07-321 

Tlia  Inlartytlam  EMC  tatting  oi  mittllaa  It  datoilbad.  Syatama 
oompttibllliv  to  a world  wide  tiaotromagnttio  anvironmani  la 
damontttatad  by  uaing  mini  compular  control,  broadband  amittart. 
a uniqua  data  aoquititlon  tyatam.  an  infrared  data  link  and  a 
mlnicomputai  data  raducllon  ayatam.  Alto,  rtdtaign  Information 
it  toqultad  whioh  will  provide  EM  hardened  mitallat.  Tha 
almulatlon  facility  uaad  to  provide  an  EM  environment  from 
too  KHi  IP  1 5 GHi  It  datcribad  giving  the  amllloi  power  output, 
modulatlont.  twaap  oapabllliinti  log  periodic  and  horn  tnlannt. 
Itantmlitlon  llna  trantvatta  alaclromaanatlo  mode  teat  chamber 
and  a mlnicomputar  tor  ebaa  loop  control  of  amittart.  power 
and  frequanoy  controller,  data  acqulaltlon  and  raducllon.  Author 

N7e-162B2  Aarltella.  Turin  (Italy). 

MEAHUNEMENT  OF  INTERWIRINO  COUPLED  NOIEE 

6.  Audona  and  L Bolla  In  AQARD  Elactromagnatlc  Nolta 
Iniirlaranco  and  Compalibillty  Nov  1975  13  p raft  (For 

availability  aaa  N7e-l02SU  07-321 

One  ol  tha  ma|oi  problama  arlting  In  lha  tiaolromagnallc 
compavlblllly  tnalvtli  ut  t complax  tytlam  luoh  ti  an  airplane 
It  tha  wiring  Inlarconnaollng  tha  aqulpmenii.  A large  amount  ol 
Intarfaranca  It  plokad-up  among  cabin  In  the  aama  loom  whan, 
dua  to  limited  evailtblu  apace,  emitting  and  aanaitlva  wiiua  tra 
not  lulllolantly  teptrttad.  A teat  method  to  maaauit  tha  coupling 
Inlerfaianca  and  auacaptlblllty  In  dlllarani  load  conflguiatlona  (open 
or  ahort  olruull)  la  propcitd  with  the  advantage  ol  having  t 
ratllatlc  almulatlon  of  the  wiring  coupling  intchanitm  and  valid 
guldollnat  for  t batter  cable  laptrition  phUoiophy  Author 


N76-ie2B3  Qariot  Univ.  (Italy) 

ON  THI  EVALUATION  OF  MAN-MADE  ILICTROMAONIT- 
IC  NOISE  INTIRFIRINQ  WITH  COMMUNICATION!  IN 
THI  E.  L.  F.  RANOE 

Qlorglo  Tecconl  In  AQARD  Elaolromtgnatic  Nolta  Intarfaranca 
and  Compatibility  Nov.  1876  IB  p tala  IFor  availabiltly  tta 
N76- 18266  07-321 

Tha  machanica  ol  tome  aapeott  ol  the  man  made  alaclrorntg- 
nallo  nolaa  at  tho  E L F era  axamlnad  that  ara  tha  mott 
favorable  for  propagation  In  dlaalpatlvt  media  In  particular,  tha 
nolta  la  nonaldarad  at  gantratad  by  a moving  ahip  in  tha  vicinity 
ol  tn  tlaoliotriagnutlo  aanior  Immarttd  In  the  lat  Mathematical 
and  axptrlmantal  approtchaa  lor  an  attlmttlon  of  auch  nolta 
tra  propoaad  Soma  axparlmantil  raaulli  obitinad  In  the 
Tyrrhanlan  lea  art  ahown  In  tooordance  with  thaoilta  and 
•xparlmanti  Local  natural  background  nolle  aa  wrll  ai  nearly 
and  far  off  man  madi  nolaa  art  conildared  lir  tha  contaxt  of  a 
genital  tranamlielon  channal  Author 

N7B-182B4  Army  Flaotronicx  Command.  Fort  Monmouth.  N J. 
Avlonlci  Lab 

AUTOMATIC  TEBTINQ  OP  AVIONICS  BYBTEMS  FOR 
ELICTROMAQNBTIC  COMPATIRILITV 

Edmund  T.  Tognola  In  AQARD  Elaclromagriallo  Nolle 
Inltrforanca  and  Compatibility  Nov.  1S76  10  p rale  (For 

avillablllly  aaa  N7e-162GB  07-32) 

A luohnlqua  ol  xaml-automatlc  alaciromagnallc  compatibility 
taiting  la  daicribad  that  Involvak  tha  uaa  ^1  a data  acqulaltlon 
unit  Intagritad  Into  tha  aircraft  avlonlci  and  alactrical  aubiyatimi. 
Thit  aniblaa  tha  tail  tnginaar  to  gather  EMC  ptrlormanca  data 
on  tha  ayatem  In  Ita  natural  arwlronmant.  Tha  onboard  racordud 
data  la  aubiaquantly  riduced  by  cemputar  uaing  apaolally 
davalopad  programa  to  datarmlna  araai  of  non-compatlblllty.  Tha 
reiulti  of  the  Invaatlgatlcn  indicata  that  tha  taohniqui  of  uaing 
a data  acqulaltlon  ayatam  fur  EMC  taiting  la  (aailbla  and  requlrai 
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I 


liu  tilt  iHort  ind  providia  mofii  complalt  and  aocurala  rnulta 
than  ccinvantlonal  EMC  laatliifl  Author 

N7t-1(29S  Amaricin  Elacironic  Labi.  Inn.  Lanidala.  Pa 
CommunIcatiQita  Lab 

DEIION  OP  A COMMUNICATION!  TEIT  (TEMPItT) 
NICIIVIR  POR  MAXIMUM  BROADRAND  DYNAMIC 
RANUE 

J B Hagor.  J C Jonat.  and  J R VanClaava  hi  AQARD 
Elactiumagnatlu  Noiaa  IrtarlarancH  and  Compatibility  Nov  1876 
8 p IFot  availability  aaa  N/e  iBZBO  07-321 

In  any  lacaiving  ayMiim.  but  ospacially  in  coinmuiticallona 
taat  rocaiving  ayalaina.  tjynaniic  innyb  ib  a key  paramatoi  A 
particularly  dillicult  lacaiving  lioquaiicy  rangu  la  1 kHi  to 

I MHi.  whara  unahlaldad  ambinnt  nolaa  intanalty  It  vary  high, 
and  tdayuaia  alilalding  It  Impranllctl.  In  a high  nolit  tmbitnt. 
lha  racalving  ayttain  lantlllvlly  baeomat  aqual  to  tha  amblont 
laval  minot  tha  tacalving  tyaltm  dynimlo  ranga.  which  It  invariably 
higher  than  KTB  Itharmtll  nolaa  Tha  daaign  ol  a rtcalvar  for 
ntiximum  parformanot  in  dataoiion  of  broadband  aigntit  la 
algnilloantly  mora  atrlnganl  thin  that  of  narrow  band  aignala, 
and  raquiiii  tin  taohnlquat  datcnbid  in  thli  ptpar.  Impurtanoa 

II  placid  on  tucjttalvt  llllailna  of  lha  racaivtr  channel  and 
maalmitlng  tignal  handling  capablllly.  Tha  lalatad  conildaralloni 
concaining  local  caclllalor  raltollon  lor  mmlmliatlon  of  tuning 
ranga  and  aquipmant  ahlalding  ara  alio  praicniad.  Author 


N7B-1i2H  Mlnlilry  of  Dafanoa.  Tal  Avlv  llaratl).  Armamani 
Dayolopmonl  Authority. 

A iTRAIQHT  PORWARD  COMPUTER  ROUTINI  PON 
IViTIM  CARL!  IMI  ANAkYSIS 

M.  Riiiao  and  0.  Hartal  hi  AGARO  Elantromagiittlo  Nolaa 
Intarfaranoa  and  Compatibility  Nov  1B7B  II  p raft  (For 
avallablliiy  aaa  N7B- 16260  07-321 

A maihod  la  riiioitad  that  piovldaa  hirnaai  oompillblllty  In 
a oomplaa  ayitani.  tha  daaign  of  which  li  llmltad.  Tha  maihod 
outllnad  ptovidai  a way  wharaby  cnglnaoilng  effort  and  a 
itompuiatlonal  baokup  ohtolt  ara  oomblnad  to  gtnarita  tha  EMC 
raquiranianit  in  ti  abort  a time  at  pottlbla.  Tha  data  raduollon 
phata  la  rimpla,  lima  and  affort  caving  and  may  be  parlormad. 
after  lha  prlintry  allort  phata,  by  non-EMC-aklllad  workart.  Tha 
niathcd  Ik  tuoh  II  lyilam  orlantad  and  mtalt  tha  raqulramanta 
of  a tpacific  ilatlgn  problam.  Author 

N7B-162B7  Amtrioan  Electron, o Uba.,  Inc.,  Lantdala,  Pa 
A UNIVIRBAL  BLECTROMAaNITIC  COMNATIOILITY  (BMC) 
ANALYXBR  UTILIZINQ  BASIC  CIRCUIT  MODULE! 

Karl  E Wlalar  and  Warren  A Kaitalman  (Army  Electron. 
Command,  Fort  Monmouth,  N J I In  AQARD  Electromagnatlo 
Nolaa  Intarfaranoa  and  Compatibility  Nov.  1076  16  p (For 

availability  tea  N78- 16286  07-321 
IContract  OAAB07-7 1-003381 

A maaturamani  iniliumant  wai  davalopad  to  giva  EMI-RPI 
laaiari  mora  rallabla  inforinallon  on  raoalvad  aignala  of  an  unknown 
iiatura.  Tha  ampllluda  diiiilbulioii  mauauramant  can  ba  applied 
to  any  tltuation  whara  tha  dlitrrbuilun  ol  a aignal  la  daalrad  An 
avaluallon  ol  varloui  datactor  modulaa  dallnad  utabla  meanura- 
mant  tachniquaa  lor  virioua  ilgnal  lypai.  Naw  matiuramant 
ooncapta  ara  Inlroducad  to  tha  EMI/RFI  llald  to  giva  Incraaaad 
data  on  a dataotad  unknown  iignal  and  caiTalnly  mora  rallabla 
data  than  that  taken  with  praaant  inaaan'amint  tachniquaa  and 
ayatama  Auttior 


N76-2D302I  Advisory  Group  lor  Aarospica  Rsiaarch  and 

Davalopmant,  Pant  (Franotl- 

RADIO  BViTIMI  AND  THE  lONOBRHERE 

1976  424  p tala  In  ENGLISH;  partly  In  FRENCH  Coni  hald 

at  Athena.  Qiaaca.  26-30  May  1975 

IAOAnD-CP'l73l  Avail  NTIS  HC.11100 

Tha  alfaota  of  lha  lonoaphara  on  high  Iraquanoy  communloa- 
llon  lyatam  aia  unnaldarad.  For  Individual  tltlaa.  laa  N76-203G3 
through  N76'20332. 

N76-20303  Lincoln  Lab.,  Maaa.  Init.  ot  Tech..  Laxlnglon 

IONOSPHERIC  LIMITATION!  ON  TH!  ANOIILAH  AC- 
CURACY OF  BATELLITE  TRACKING  AT  VHP  OR  UHF 

J.  V Event  and  R H.  Wand  In  AQARD  Radio  Sytlama  and 
lha  lonoaphara  1976  11  p raft  Sponaorad  In  part  by  US 
Army  IFcr  availability  aaa  N7B-20302  11-32) 


Tha  maiimum  valuai  ol  tha  radar  matrlo  attota  ara  atimmarliad 
that  ara  liable  to  ba  anoountarad  al  400  MHi  at  low  alavitloni 
(2  dagl  In  lha  noitharn  United  Stalaa  Tha  ariora  will  ganarally 
ba  Itii  thin  the  valuai  given  hare,  and  all  tend  to  dioraata 
with  alavallori  E although  for  aoma  la  g..  TIOil  tha  dapindinct 
li  wtak.  and,  In  the  can  of  tolntillation.  la  conirollad  principally 
by  lha  laval  of  magnitic  activity  Author 

N76-20204  Air  Force  Cambiidga  Rataatch  Labe..  L Q Hanicnm 
Flald,  Man 

AMPLITUD!  SCINTILLATION  OBSERVATIONS  AND 
SYSTEMS  APPLICATION 

Herbart  E Whitney  and  Julaa  Aatcni  hi  AGARD  Radio  Syitania 
and  tha  lonoaphara  tgys  IS  p rale  IFor  availability  aaa 
N76-20302  1 1-321 

For  the  dailgn  ol  a titnalonoipharlo  ccmmunicatloni  link, 
tolntillation  data  ara  to  ba  reduced  to  attllillcal  datctiptlona 
during  thoaa  intarvala  for  which  lhait  it  atatlonarlnatt  of  tha 
rmt  lluotuallont  of  tha  signal.  The  fade  tlatltllct  are  uialul  In 
choniing  coding  and/ur  lima  diversity  tachniquaa  to  ovttcomt 
this  lading.  Signal  atatlallca  of  Ihit  type  tie  llluatralad  uilng 
data  lacordad  al  iquatorial,  tub-aurottl,  and  auroral  lillludai. 
Thaia  tignal  atallatlni  are  folded  Into  a morphologlotl  pattern 
which  oonliint  alallitlct  ol  tolntillation  lading  at  a function  ol 
gaomagnallo  lalltuda,  Intlintanaoua  mignatio  atourilon,  and  local 
lima.  Recant  data  takin  al  lurortl  and  tub-auroral  Itlltudat  hava 
thown  lha  allaott  on  F layer  Irragulailtlaa  ol  magnallo  ilormt 
In  pirtloulir,  lha  migntllc  ttormt  of  Auguat  1972  llluttraia  worti 
oaaa  tolntillation  lavalt.  Data  during  tha  ttorm  of  Oct  31  - 
Nov.  1,  1973  ara  uiad  to  show  tha  corraltllon  of  tolntillation 
with  looal  magnetic  virlallont.  Authci 

N7S-2030S  All  Foret  Avlonlci  Lab.,  Wilght-Pallaraon  AFB, 
Ohio. 

SIMULATION  AND  IMPLEMINTATION  OF  A MODULATION 
BVSrSM  FOR  OVIROOMINO  IONOSPHERIC  ECINTILLA- 
TION  PADINO 

Allan  L.  Johnaon  M AQARD  Radio  Syitamt  and  tha  lonciphara 
ia78  Bp  ralk  (For  availability  laa  N76-20302  1 1-32) 

lohoaphatio  lolntlllallon  hat  baan  raoognlaad  ca  a maloi 
problam  In  VHF/UHF  aalallllt  oommunloailon  tyatamt.  An 
aatanilvc  oompular  almulatlon  wai  dona  In  in  ailimpt  to  find 
an  aeonomlual  codlng-lnleilaaving  combination  which  could  bt 
implantantadloiinalibornaVHF/SHF  SATCOM  ayitam.  Avarlaiy 
of  coding  taohniquai  wart  liivaitlgaiad.  An  aolual  lonoipharic 
tolntillation  pignil  wii  racoidid  and  digliliad  for  tht  uiu  In  tha 
ilmulitlon.  Tha  varloui  coding  Iniiifnaving  tachniquti  watt  playad 
through  Ihli  ilmulatad  ohinnil;  tha  rttullt  cl  aach  combination 
ware  tabulitad.  It  wan  daoldtd  ic  Impiomant  a ocmplali 
76  bit-par-iaoond  lalaiypi  modim  utllliinu  lha  riiulti  of  tha 
ilmjlatlon.  fha  modem  being  built  utlllrai  liiquancy  ahlft  keyed 
modulation.  In  order  tr>  cpaiala  Iho  anuodai  and  Intatlaivar,  i 
raoalvad  dila  clock  It  naadad  It  la  derived  by  ttmpling  tha 
Input  data  and  Incramantally  ahlltlng  a ralartnca  ulook  until  tha 
beat  III  li  aohiavad  batwaan  tha  rstarsnea  ulouk  and  a number 
of  bill  of  the  Incoming  data  Thii  data  clock  It  than  uiad  foi 
timing  tht  Intarltavar  and  tncodar  Authoi 


N76-2O306  Commuiiloatloni  Rtitaich  Canlra.  Ottawa  lOntarlol. 
Dipt,  of  Communluiliuni 

CHANNEL  FADING  ON  AIR  MOBILE  SATELLITE  COM- 
MUNICATIONE  LINKS 

L A.  Maynaid  hi  AQARD  Radio  Syitamt  and  lha  lonciphara 
1975  9 p IFor  avalltblllty  tea  N7B-20302  1 1-321 

Statlillcal  mtniurtmtnii  ol  the  tiding  ind  time  dltpanloLi 
of  lha  airtn-aptoa  pith  hivi  bun  mida  al  locatlonii  viiylng  in 
gaomagnatlo  lilllurJt  Theta  maiiuramunit  have  Uamonitratad 
that  tha  lequliad  lyilani  mirglni  for  a givan  gride  ol  aarvlca 
vary  ttrongly  with  fraquanc-y.  gaomagnatlc  latitude,  and  tha  way 
In  which  lyatam  rollfblllty  li  ipoctfiad.  Prailmlnary  maaturamanti 
of  lha  multipath  charactnrlitloa  ol  tha  North  Atlantic  show  that 
lha  raflactlon  procant  li  dllfuta  Author 

N76-30307  Qanaral  Elactric  Co..  Schanactady.  N Y.  Corporaln 
Raitarch  and  Oavaiopmont. 

TRANSIONOSPHIRIC  EFFECTS  ON  RANGE  MEASURE- 
MENTS AT  VHF 

Hoy  E.  Andarton  In  AQARD  Radio  Syitami  and  tha  lonosphtrt 
1979  14  p raft  IFnr  avaiiablllly  aaa  M76-20302  1 1-3?l 

A fully  Intngratad  aalalllte  ringing  ayattm  lor  laciilng  ahipt 
wat  impitmantad  at  VHF  Pirlormanuo  of  lha  lyitam  wai 
ammlnad  tu  tlilormlnii  lha  alfacta  ol  lonoiphorlo  group  delay 
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on  Iht  kccuraoy  ol  tht  poaltlon  (laaa  Savaral  24  hour  ptrloda 
ol  ranging  (rom  a gaoatallonarv  aatallita  lo  a widaapraad  nttwork 
of  tranapondara  ylaldad  data  on  diurnal  uariationa  in  dalay  and 
aatlmalaa  on  rnaldual  airora  whan  lonoapharlc  modala  art  appllad 
to  lha  maaauramaiila  Soma  data  on  coiralatlon  diatancaa  in 
lha  lonoaphara  ware  obtainad  Thu  latulla  auggaat  that  a VHF 
poaltlon  llalng  ayatam  uaing  two  gaoalatlonary  aalallltaa  could 
ba  oparatad  with  an  accuracy  battai  than  t nautical  mila  whan 
tha  lonoaphara  la  not  diatuibad.  Author 

N76-20308  Army  Elaclionlca  Command,  Fort  Monmouth,  NJ 
Communicallona/Aulomatic  Data  Procaaaino  Lab 
FLAtMAtPHERIC  CONTRIBUTION  TO  OROUP-PATH- 
DELAV  OF  TRAN8IONOBPHERIC  SATELLITE  NAVIOATION 
tlONALS 

H.  Solchar  In  AOARO  Radio  Syitami  and  lha  lonoaphara 
1B7B  IS  p rela  (For  avallablllly  aaa  N7S.20302  1 1-32) 

A aatalllta  navigation  conoapi  raquiraa  maaauramant  ot  tha 
lima  dalay  that  aalalllta-amittad  aignala  axparlarica  whan  Iravaralng 
tha  diatanoa  balwaan  aatalllta  and  uaar.  A pulaa  propagating 
thia  diatanca  la  alowad  aomawhat  by  an  amount  which  la  dirantly 
proportional  to  tha  total  numbar  at  Iraa  alaotrona  (TEC)  along 
Ita  path.  For  high  orbit  aalallltaa,  TEC  Includaa  lha  lonoapharlc 
aa  wall  aa  (ha  plaamaapharic  alaclron  oonlanta.  Tha  Radio 
Baaoon  Eaparlmanl  IRBE)  aboard  lha  AT8-8  aatalllta  aaamlnad 
tha  lonoapharlc  contant,  N aub  I (by  tha  Faraday  taohniqua),  tha 
total  lonoapharlc  and  plaamaapharic  conlanta,  N aub  T (by  lha 
group  dalay  tachnlqual,  and  tha  plaamaapharic  con- 
lant  IN  aub  T ■ N aub  II  - N aub  p.  Although  diurnal,  day-to- 
day.  and  aaaaonal  varlallona  ol  N aub  p wara  obaarvad,  thay 
wara  much  arnallar  than  oortatpondlng  varlallona  ol  N aub  I 
and  N tub  T Tha  ratio  ol  plaamatpharlu  lo  lonoapharlc  conlanta 
varlad  dlurnally,  taatonally.  and  horn  dav-to-day.  Tha  diurnal 
variation  aahiblla  baalcally  a naarly  conatant  night  bahavlor  and 
a much  lowar  day  bahavlor  with  rapid  ohangat  jual  attar  local 
lunrlaa  and  jual  attar  local  tunaal.  Author 

N7B-3030B  Oanaral  Elantric  Co..  Syraouta,  N.V 

lONOlPHIRIC  RADAR  RANOI  ERROR  CORRECTION  BY 
THE  INCOHERENT  BCArrER-FAHAOV  ROTATION 
TEOHNIOUE 

Qaorga  H.  Mlllman  and  QIann  M Raintmllh  In  AQARO  Radio 
Syalama  and  tha  lonoaphara  1BV8  13  p rata  Sponeorad  by 
RAOC  (For  availability  aaa  N76-20302  1 1-321 

Tha  Incoharanl  acatlar  phanomanon  In  can|unullan  with  tha 
Faraday  adact  la  evaluated  at  a taohniqua  tor  naar  real  lima 
cortactlon  ol  lonoapharlc  radar  range  arror.  Tha  aludy  waa 
parlormed  utllliing  a tlmulator  oomputat  program,  tha  major 
componenta  ot  which  contlatad  ol  a time  variant  ihraa  dimanilonal 
alactron  danalty  model  and  an  earth  megnatlc  Held  modal 
aapraatad  In  larma  of  a aarlai  ol  tphatlcal  harmonica  Thaoratlcal 
aatlmalaa  of  tha  Faraday  polarliallon  angle  and  tha  Incoharanl 
backacattar  power  are  mada  lor  an  aaaumad  high  powarad  radar 
located  In  the  mld-latltudac  with  the  antanna  beam  orlanlad  In 
varloua  aalmuth  alcvatlon  angle  conliguratlana  Radar  range  blaa 
arrora  derived  from  the  incoharanl  acaitar  and  Faraday  rotation 
timulalad  data  are  compared  with  tha  true  rataranca  arrora.  An 
evaluation  la  given  at  the  roaldual  range  arrora,  l.a,  dlllaranco 
balwaan  tha  pradiclad  and  true  arrora,  oompuiad  lor  tha  montha 
ol  June  and  Dacambor  and  aunapot  numbart  of  10  and  80 

Auttioi 

N7B-30310  National  Obaarvatory  ol  Athena  (Qraaca)  lono- 
apharlc  Inal. 

LONQ  RANGE  VHF  TRANBBOU ATORIAL  FOR  THE 
EUROFEAN-AFRtCAN  PATH.  A REVIEW  OF  TIME  DELAY 
MEABURtMENTS 

Michael  Anaalaaaladia  and  Qaorga  Stafanuu  In  AQARD  Radio 
Syatama  and  tha  lonoaphara  1878  22  p (For  availability  aaa 
N7B-20302  11-32) 

Five  yaara  ol  maaauramanta  ot  lima  delay  of  VHF  aignala 
tranamlltad  from  Athena  and  raceivad  at  Roma  ILaaothol  and 
later  at  Sallabuiy  and  ratianamlllad  by  a Irlguarad  davica  back 
at  Athima,  aupporl  tha  rnaohanlam  of  a auparmoda  propagation 
The  ahupa  ol  time  delay  ourvaa  during  preaunaal  and  allaraunaal 
hoiira  a a aaplulnad  on  tha  baela  of  a elmpla  gaomatrlcal  modol 
taking  Into  conaldaratlon  iha  height  of  latlacting  layara  In  both 
hamlaphnraa.  lha  alavntion  anglac.  and  the  central  anglaa  balwaan 
lha  polnla  of  amlaalon  and  the  pointa  of  rallactlona  all  of  whlal> 
attact  tha  lima  ol  propagation  of  the  amittad  wave  Tha 
Inlluanca  ol  Ihermoapnarlo  winda  la  alao  conaidered  paniloularlv 
for  tha  axplanalron  of  langlhaning  durrng  early  evening  houra 
From  all  above  aKparlmanta.  the  axaot  magnatlc  conlugancy 
aaame  lo  ba  ol  minor  Importanca.  and  rather  large  araaa 


lurroundlng  lha  conjugate  point,  are  raglona  ol  high  Intaraat, 
parmitling  tha  raalliatlon  ot  good  communication  lyttama  on 
30-90  MHt  band  with  a vary  low  peak  radiated  power  Author 

N7B-20311  Appleton  Lab.  Slough  (England) 

A NEW  COMPUTBR-BAaED  METHOD  OF  HF  SKY-WAVE 
SIGNAL  PREDICTION  USINQ  VERTICAL-INCIDENCE 
lONOSONDE  MEASUREMENTS 

F.  A.  Bradley  In  AQARD  Radio  Syatama  and  the  lonoaphara 
1976  18  p rati  IFor  availability  lau  N78-20302  11-32) 

A knowledge  of  lonoepbanc  propagation  modaa  and  aignal 
itrangihe  li  Important  tor  tha  luccaiilul  opaialion  ol  HF 
point-to-point  ctiinmunicahon  oircuila  and  uvaMbe  hotlion 
ladaii  Pradlolioiii  uae  raprtaantaiioni  ot  tha  atata  ol  lha 
lonoaphara  baaad  althar  on  long  firm  trandt  in  patl  lonoapharlc 
data,  ur  on  near  real  tima  lonoipharle  aoundlngi  at  vartioal 
Inoldance  or  ovar  obllqua  pilha.  A naw  pradiolion  lohama  la 
daaorlbod  which  can  be  uiad  with  alihar  toradait  valuai  or  dlraot 
maaauramanta  ol  tha  itandard  lonoipharle  oharactaililloa 
darivad  from  vartioal  Incldanca  aoundlngi.  Ita  Important  faaluraa 
Includa  an  Improvad  modal  ol  the  vitlloal  diatilbutlon  of  alaclron 
ooncantratlon,  a homing  procadura  lo  datarmlna  tha  laya  which 
traval  batwian  ipioltlad  tarmlnala,  an  allowance  lor  the  locuilng 
ol  rayi  with  low  alavallon  anglaa,  in  aapraialon  lot  lonoiphario 
ibtotptlon  baaad  on  tha  lanoipharic  chataotarlillo  loE  and  tha 
inoluilon  ol  tha  tllaoti  ot  polarliallon  coupling  loai  datarmlnad 
In  tarma  ol  ray  path  and  magnatlc  tiald  giomairy.  Author 

N76-30S12  Forachungalnitltiil  dar  Dautichan  Bundiipoal. 
Darmiladt  (Wait  Qarmanyl. 

A COMPARISON  SBTWBiNTHI  OIUTSCHi  SUNOBSPOST 
IONOSPHERIC  HP  RADIO  RROPAGATION  PREDICTIONS 
AND  MSABURID  PIILD-BTRCNOTHS 

Th.  Damboldt  In  AQARD  Radio  Syatama  and  tha  lonoaphara 
1978  IBp  rata  IFor  availability  Ita  N7e-3O302  11'32l 

Tha  Dautachi  Bundiapoil  makaa  long  larm  propagallori 
pradlolioni  lor  uaa  by  lie  own  traquanoy  planning  daparimont 
and  lor  varloua  other  uiara  The  lureoait  computar  program  la 
rapottad,  lollowad  by  an  outline  ol  liald  atrenglh  maaiuromanla. 
Aharwarde  lha  maiiutamanU  era  compitad  with  lha  loracaata 
Soma  ol  lha  davlailoni  balwaan  loraoaaia  and  maaiuramanle 
art  analyiad.  Author 


N7S-20313  Man-Planok-lnitltut  luir  Aaronomla,  Llndau  Ubar 
Northalm  IWaat  Oarminv). 

SWEEP  FREQUENCY  PROPAUATION  ON  AN  E.OOO  Em 
TRANSEQUATORIAL  NORTH  SOUTH  PATH 
H.  Q.  Moillar  In  AQARD  Radin  Syalama  and  tha  lonoaphara 
1976  7 p rata  IFor  avallablllly  aai  N7B-20302  11-32) 

Two  pradlollcn  Improvamanta  era  euggaitad  according  to 
iwaap  traquanoy  obaarvallona  balwaan  Tiumab,  South  Waal 
Africa  and  Waal  Qarmany.  In  auinmar  daytime  tha  obaarvad 
MOF  la  up  ID  a laotor  of  two  higher  than  tha  pradloted  MUF 
Thit  ariot  can  ba  laducad  lo  a laotor  of  1.2  if  an  Ea-lranamlaaian 
laclor  ot  7 la  appllad  Inatead  ol  a lector  ot  S which  had  bean 
uaad  hithailo.  In  the  axliting  pradlolioni  lor  long  diatanca  medium 
wave  propagation  only  E-layir  tafliolloni  ara  taken  Into  account. 
In  contrail  to  ihia  aiiumptiuii  ilrong  F-layai  ratlaotloria  have 
bian  obicrvod.  Tha  madlan  F-layei  LOF  wai  1.3  UHi  attar 
midnight.  At  than  low  Iriquinolai.  ilgnala  raflaotad  at  tha  E-layar 
wara  quita  ciftan  wcakai  than  tha  ilgnali  raRaclad  at  lha 
F-layir.  Author 


N7B-2D3t4  GEC-Mirconl  Elaolronlca  Ltd.,  Chalmalont  (England). 
Rataarch  Lab. 

AN  IDNOSPHIHIC  STORM  MODiL  USIO  FOR  FORECAST- 
ING 

L,  W Barclay  In  AQARD  Radio  Syalama  and  ttia  lonoaphara 
1978  D p rata  IFor  avallablllly  aaa  N7e-2O302  1 1-32) 

Long  tarm.  monthly  or  aaaaonal.  pradlolioni  ara  prepared  in 
advance  lor  both  point  to  point  and  mobile  oommunlcatlona 
raquliamanti.  Such  pradlotlona  are  Inlendad  to  ba  uaad  for 
planning  and  lor  contingaiiclaa  and  are  not  Intended  ay  an  aocurata 
guide  lor  day  to  day  oparallon.  Foiaoiata  praparad  a taw  houra 
In  advinca  and  dlatrlbutad  rapidly  can  ba  uaad  to  Inlorm  lha 
opaiatora  hpw  tha  opaiatlonal  traqunney  band  on  a particular 
day  dlltari  Irom  that  ihown  in  tha  long  tarm  pradlotlona  Tha 
lalatlonihip  balwaan  aolar  avantt  and  radio  oommunloatlon 
Iriquanolia  la  Inoorporaiad  In  an  lonoapharlc  tiorm  modal  In 
order  to  produce  an  acceptable  toracaat  Irom  the  data  racolvad. 

Author 


16B 
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N76‘2031B  Bitiy  Rtuiroh  Carp.,  Sunnyvila,  Calif. 
TICHNtQUIl  rON  RIAL-TIMK  Hf  GHANNIL  MEAtUM- 
MINT  AND  OPTIMUM  DATA  TRANBMIStlON 
Qaotga  Barry  and  Robarl  B Fanwlok  In  AO  A HD  Hacllo  Syattma 
and  lha  lonoaphara  IB76  10  p (For  availability  Ida  N76-30302 
11-32) 

Tha  tima  vaiiabilllv  of  path  loaa.  noiaa.  Intarfaranca.  and 
diaparalon  which  oharaclarlia  an  HF  channal  can  ba  ovarcoma 
by  adding  Ihtaa  alamania  to  tha  convantional  eommunloation 
ayatam  Ilia  tranamiaaion  lait  aat:  12)  an  intarlaranca  monitor: 
and  131  high  order  time  divaralty  Tha  tranamiaaion  teat  aat 
continuuualy  monitora  tha  cimuit  loaa  and  multipath.  3-30  MHt 
Tha  optimum  oparatlng  (raquanoy  la  obviuua  from  tha  taat  aat 
diaplay,  but  tha  apaolllo  Iraquanoy  muat  ba  aalaotad  from  amonp 
tha  allooatad  oholeaa  on  tha  baala  of  Intarlaranca.  Tha  Intarfaranca 
monitor  maaaurai  and  atoraa  tha  parcanlaga  occupancy  of  all 
HF  channala  and  tha  oparatlng  (raquanoy  la  chcaan  from  tha 
monitor  diaplay.  Although  a olaar,  propagating  fraquancy  la 
aalaotad,  nolia  and  lading  cauaa  data  tranamiaaion  arrora:  tha 
moat  alfactiva  aolutlon  la  high  ardor  time  divariity.  Author 

N7B‘20I1t  Admiralty  Surfaoa  Waapona  Eatabllahmant. 
Poitamouth  (England). 

CHANNIL  ESTIMATION  TICHNIQUIB  FOR  HF  COM- 
MUNIOATIQNB 

M.  Darnell  In  AQAItO  Radio  Syatama  and  (ha  lonoaphara 
1B78  Up  raft  (For  availability  aaa  N7e-20302  11-32) 

Channal  aatlmallon  la  a term  uaad  to  daaoilba  tha  piocaaa 
of  monitoring  and  maaauring  aalaotad  paramalara  of  a communica- 
tlona  channal  with  the  aim  of  daacrlblng  quantitatively  tha  abaoluta 
or  ralativu  atataa  of  a givan  act  of  cummunloatloni  channala. 
Thia  Information  can  than  ba  omployad  to  optlmlia  uaa  of  tha 
dlaparalva.  time  variable  HF  propagation  madlum.  Tha  papar 
diaouiaaa  tha  phlloaophy  and  appMcatlona  ol  aotlmatlon  tachnlquaa. 
Thiaa  bailc  claaiaa  ol  channal  animation  ayitama  ara  dafinad 
and  tha  moat  Important  praotinal  Implamantatlona  of  thaaa  baalo 
claaaaa  are  daacribad.  Author 


Ny«-a0317  Boclata  Talacommunloatlona  Radioalactriquaa  at 
Tolaphonlquaa  (Franoa). 

•RUCTION  TIOHNiaUR  OF  THR  OPTIMAI.  PRRQUHNCV 
FOR  DATA  TRANSMIBBION  THROUGH  THR  lONOBPHRRR 
(PROCRDR  OR  RRUCTION  OR  LA  FRROURNCR  OPTIMAU 
POUR  UNR  TRAN«MI«SION  DR  OONNIRI  RUR  CANAL 
lONOBPHRRIQURl 

0 Oavidi  C.  Ocutalard  (Laboraioira  d'Etuda  daa  Tranimlaalona 
lonoipharlquaa),  and  J.  P.  VanUflalan  In  AQARO  Radio  Syatama 
and  tha  lonoaphara  1876  16  p raft  In  FRENCH  (For  availability 
too  N7e-20302  11-32) 

A tachniqua  wat  daacribad  by  which  tha  raoaptlon  oonditlona 
lor  a radlo-alactrio  channal.  prttolactad  according  to  an  oparatlonal 
taquanca,  may  be  aiaurad  tn  ba  tatialautorY.  Criiarla  ara  givan 
by  which  a teat  taquanca  may  be  tranamittad  and  analyiad 
following  lla  recaption.  Tha  rnlatlonthip  ol  lha  itatlona  and  thair 
oparatlng  mode  In  oanlrallitd  natworka  wat  than  givan,  baaad 
on  Information  racolvad  from  an  lonotonda,  a dlicuailon  of 
dacantralliad  natworka  with  a rtducad  numbar  ol  atallona  wet 
alio  givan.  Trantl.  oy  Y.J.A. 

N76-2011B  Southampton  Univ.  (England) 

RRAL-TIMR  HF  CHANNEL  ESTIMATION  BY  PHASR 
MRABURRMRNTS  ON  LOW-LRVRL  PILOT  TONER 
J.  A.  Batli  and  M.  Oarnill  IA8WB,  Portadown.  Engl.)  In  AQARO 
Radio  Syatama  and  tha  lonoaphara  1876  12  p raft  (For 

availability  aic  N7B-20302  1 1-321 

Tha  prlnclplaa  ol  a method  ol  raal  time  channal  aatlmatlon 
band  upon  maaauramanta  cl  tha  phcaa  parturbatlone  Impoaad 
on  a low  level  pilot  tana  by  tha  HF  propagation  path  a>«  daacribad. 
Raaulta  ol  three  aata  of  (riala  carrlad  out  ovar  ahort.  madlum 
and  long  range  HF  patha  In  order  to  verify  tha  thaoratlcal  baala 

01  the  technique  era  than  praaantad.  Contldaratlon  la  elan  given 

to  poaalbla  future  davalopmant  of  tha  tachniqua  and  three 
oparatlonal  acanarloi  In  which  thla  tyiia  ol  channel  aatlmatlon 
might  ba  appllad  are  diaouaaad.  Author 

N76-20116  QEC-IVIarconl  Elaotronlca  Ltd..  Chalmaford  (England). 
Raaaarch  Labe. 

SHIP-SHORR  COMMUNICATION  AT  RHORT  RANQRR 

1.  \N.  Barclay  In  AQARO  Radio  Syatama  and  tha  lonoaphara 
1876  16  p rale  (For  availability  aaa  N76-20302  11-32) 
Communication  between  chip  and  aliora.  whan  tha  altipt 
are  tailing  In  ccaatal  watari,  It  utually  conducted  In  tha  VHF 
band  (or  vary  ahort  rangat  and  at  MF  and  low  HF  Iraquanolaa, 


up  to  aay  4 MHt,  lor  rangat  up  to  aavaral  hundred  milai.  MF 
propagation  It  ataantlally  by  tha  ground  wave  mode  but  tha 
addition  ol  aky  wave  inodaa  at  night  Inoraataa  tha  poientlal 
envaraga  area,  incraaiat  tha  intaifaranot  lavali  In  tha  MF  band 
and  oraataa  an  Intarfaranca  tone  where  tha  ground  and  aky 
WAvaa  era  ol  comparabla  ampiitudaa.  Tha  ground  wava  propaga- 
tion mode  la  aitaatad  by  taking  account  ol  tyatam  paramalara. 
ol  propagation  and  nolta  charactarlatlca  and  ol  tha  diatanoa  ol 
tho  ahort  atatlon  Irorn  the  com.  Tha  optimum  Irtquinoy  (or 
ground  wtvi  communication,  lor  p parlioultr  tyatam  It  Indicated. 
Tha  allact  ol  aky  wava  propagation  on  tha  conulutlnna  ratchtd 
la  ulto  diaouaaad.  Tha  ratullt  nl  aoma  aapatlmantal  work  ara 
praaantad  which  ahow  lhal.,lor  eommunloallon  quality  SSB 
talaphony,  operation  may  ba  antandad  through  the  lading  tone. 

Author 

N7R-10R20  Naval  Raaaarch  Lab.,  Waahington,  O.C. 

NARROWBAND  HF  COMMUNICATION  RVBTIMR  POR 
DIOITAL  VOICI 

W.  Jawatt  and  R.  Cola  In  AQARO  Radio  Syitima  and  the 
lonoaphara  1B70  13  p raft  (For  avtllabilliy  tea  N7fl-20302 
11-32) 

Sourca  anoodlng  ttohnlquai  (or  narrowband  digital  voice 
ganaiata  a numbar  of  FCM  lymboli  that  rapraiant  dllltrani  weight 
lunotlont.  Tha  relative  waighti  ol  tha  blti/aymbola  art  eonaldared 
in  tht  optimlaatlon  ol  tha  oommunioatlon  circuit.  Thli  mlnlmlaaa 
tha  allant  ol  tranamiaaion  arrort  on  tha  aynthailiad  tpaaoh.  Thua, 
tha  channel  encoding  •alacllvaly  idda  radundanoy  to  tha  tignal 
to  maalmlia  protaotlon  to  portloni  ol  lha  digital  aoutoe  ilgnal. 
Thla  la  tha  approach  ihal  li  being  lollowad  to  datarmlna  lha 
optimum  chariotariitloi  lor  a volet  procaaaor/HF  modem. 

Authoi 


N7I-20321  Thomion  CSF,  Qannavllllart  (Franoo). 

HP  TRANBMIRIION  OF  NUMERICAL  DATA  (TRANIMIB- 
•lONR  NUMRNIQURR  BUR  VOIHB  HF| 

C Dtohaua  and  J.  M.  Labldoli  In  AQARO  Radio  Syiiamt  and 
the  lonoaphara  IB70  16  p In  FRENCH:  ENGLISH  lummary 
IFroi  tvallablllly  aaa  N7e-20302  1)  321 

In  tha  litid  ol  dlglial  tttnamlitlont,  tha  mt|or  chtriciai’iatlc 
ol  tha  lunoiphtra  la  that  It  bahuvat  ai  a multipath  propagation 
madlum.  Thla  ptpai  dttotlbaa  a typa  ol  1,300  bltt/i  - MODEM 
llttad  to  that  kind  ol  tranamlialon  madlum  and  which  it  to  ba 
uaad  lor  SBU  radio  trinimiihlon.  Altar  a ahort  Introduction  about 
data  'ranimltaiun  on  HF  channali.  tha  MODEM  oparatloii  moda 
and  Ita  Implamtntollon  are  ravltwad:  to  conclude,  lha  MODEM 
real  lila  aapaiimant  raiulti  ara  dlicuaiad  Author 


N7R-20322  Manchatlat  Coll,  ol  Sclanct  and  Taohnology 
lEngltndl  Dapt  ol  Elaottloal  Enginaarino  and  Elaottonlci. 
IMPROVRMRNTR  TO  HF  FRK  DATA  TRANRMIBBION 
Qaollray  F Qoll  and  Brian  Hillani  In  AQARO  Radio  Syitema 
and  the  lonoaphara  1876  7 p tala  IFnr  availability  aaa 

N7e-2O302  1 1-32) 

An  FSK  Ilgnal  kayad  il  76  bauda,  with  B50  Hi  liaquancy 
ahllt.  can  hava  one  ol  layaral  liaquancy  allocallonii  within  any 
givan  2.4  KHi  voice  channel  In  lha  preannea  ol  Intailaranca 
Irom  other  iiiaii,  or  alow  aalactlva  lading,  lha  FSK  lyatem 
patlarmanca  may  ba  ilgnilloanlly  Imptuvad  by  uilng  a fraquancy 
allooatlon  appropriate  to  tha  prevailing  channal  oondltioni.  Thla 
papal  rapoila  on  an  BOO  km  HF  link  aaparlmant  which  invatllga- 
tad  thla  princlpla.  with  a vltw  In  Imptuving  ali/giounil  data 
tranamiaaion.  Authoi 


N76-20323  Admiralty  Suilaio  Wtaponi  Falsbliahmant. 
Poittdpwn  lEngltndl 

ADAPTIVI  SIGNAL  RRLRCTION  POR  OISPRRRIVR  CHAN- 
NILS  AND  ITS  PRACTICAL  IMPLICATIONS  IN  COM- 
MUNICATIONS SYSTEM  DSSIQN 

M Oainall  In  AQAHD  Radio  Syattma  and  the  lonoiphera 
1076  14  p rtlt  (For  iVBlItblliiy  aaa  N76-203O2  11.321 
Poaalbla  laohniquai  art  oonildarad  whaiaby  lha  operation 
ol  an  HF  communluttlona  tyatam  could  lia  made  adaptive  in 
taaponte  to  Ihi  atata  ol  tha  channel  Adaptiva  RF  tqulpment. 
Houroo  ancodlng/dacodlng  and  channal  encoding/ decoding 
prootduiai  ara  daicribud  and  than  inlaracllont  ditciiiiad.  Adaptive 
algnal  aalaotlon  impliai  adaptive  ilgnal  ganeiallon  and  prncaiaing 
aqulpmanl  Poulbla  lorniali  (or  inch  iiniti  are  outlmid.  tcgathai 
with  llin  Input!  roquirad  lor  lhali  operation  and  Ihu  odvantagei 
accruinu  Irom  thair  ii»e.  Author 
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N79'9t0324  Sociclu  Talactiinmuniciitioni  Hadloaltctriquiia  at 
Talaphonkiuaa  (Francol. 

DISCRIKTION  OF  A SELF  ADAPTIVi  SYSTEM  FOR  DATA 
TRANSMISSION  THROUGH  THE  IONOSPHERE  IDEBCRIR- 
TION  D UN  0ISP08ITIF  AUTOADAPTIVE  POUR  TRANS- 
MISSION DE  DONNEE8  8UR  LIAISONS  lONOSPHE- 
RIQUESI 

J P VanUltalan  In  AGARD  Radio  Syatainli  add  tha  lonottphore 
1976  13  )>  lala  In  FRENCH  IFot  availabilitv  adii  N7e  20307 

1 1-321 

A data  trannmisaion  ayaiuin  in  which  diaiuilmna  dun  tu 
lonuapheiic  piupaualinn  aiu  cuiiuiitml  liy  a sail  adaiiliua  niiuali/ui 
was  dusciiliail  Morn  Htiucifitnilly.  a dnsiniptitin  nf  dm  at}iiuliaar 
18  yiuan  wluisi:  iHl|iistiniiiil  is  pailuiiiiiid  cuiiliiiiniiisly  lioiii  tha 
laaaivad  iiynals  A data  tiananilssion  aystam  with  u aapaaity  of 
1,200  bauds  and  oonnaivad  with  tha  lull-adaptiva  llllai  wai 
laitad  ovar  a tllitaiica  ol  2.li00  hiii  MaaauiamanI  laaulta  oblalnad 
In  tha  laboiatdiy  ami  In  the  llulcl  eie  given  Tranal  by  VJ  A 


N76-2032B  Cantic  Nalional  d'Eiudaa  dae  Talaoommunicatlona. 
Lannlon  (Ftenca). 

FBASISILITV  STUDY  OF  A HP  ANTENNA  WITH  ELLIPTICAL 
POUNIIATION  USED  FOR  TELEORAPHIO  TRANSMISSION 
WITH  VERY  HIGH  SPEED  (POSSISILITES  DE  REALISATION 
ET  D'EMPLQI  D'UNE  ANTENNE  A POLARISATION 
ELLIPTIQUE  DANS  U BANDE  H.  F.  POUR  UNE  LIAISON 
A GRANDE  VITESSE  TElECRAPHiaUEl 
R.  Hanbaba  and  .1.  C.  2ahian  In  AQARD  Radio  Oyatama  and 
tha  lonoiphaia  1976  IS  p rala  In  FRENCH  {For  availabillly 
aaa  N7e-20302  11-321 

Fha  daalyn  of  an  HP  antanna  radiating,  In  a given  dliaotlon, 
a wave  with  alllptloal  or  olroular  polailiallon  wai  oonaidatad. 
Tha  ladlatlng  lyilant  conalati  ol  two  Ihtariaoling  hall-wava  dlpolaa 
with  an  angli  2 bale  batwaan  tham,  and  lucatad  In  a plana 
Inclinad  at  an  angle  alpha  to  tha  vartical.  Tha  allacl  ol  tha 
llnlla  permittivity  ol  tha  ground  un  tha  directivity  diagram  waa 
analyiad,  end  iha  gain  waa  compuiad  with  tha  type  ol  pularliatlon 
oonaldarad.  Tha  laailblllty  ol  ubtalnlny  an  alllplloal  polailiatlon 
wllh  a Used  vaotoi  orlanlatiun  wot  than  itudlad  at  a lunation 
ol  tha  cuiiani  fad  tu  aaoh  dipiilt.  Finally,  a numailcal  application 
waa  praaantad  lut  a lieqiitnoy  of  10  MHi,  Including  tha 
cumpulaliun  ol  the  aoll  coupling  impadancaa  Tranal  by  Y.J.A 

N76-20326  Maa-Plinck-Inatltul  luar  Aaronnmla,  LIndau  Ubat 
Northalm  (Watt  Qeimanyl. 

INFLUENCE  OF  SPREAO-F  ON  HF  RADIO  SYSTEMS 
J Roaitgtr  In  AQARD  Radio  Syatama  and  Iha  lonuiphtta 
1976  19  p rala  (For  avalliblllty  aaa  N76-20302  tt-321 

Fading  pewai  ipaclri  and  amphtiida  dlilrlbutlona  of  trana- 
aquaiotial  HF  iignalt  ara  avaluaiad  Tha  special  type  ol  lonoiphado 
(rinihorlion  ruder  which  la  applied  lor  lhaia  Invatllgtllont  luoatai 
aide  lallaoting  ipruad-F  irragularlllai  in  tha  agualorlal  lonotphera 
By  maana  ol  Iha  digitlied  data,  tha  uhoiactarlatlca  ol  TEP  tlgnala 
which  ata  atrongly  Inihieiiaed  by  the  aide  lallaalliig  aqtiafotlal 
tpteuil-F  iiragularitiaa.  ura  clatarininad  Contidnrabla  pulta 
dlapuralUM  la  obsatvad  Strong  lluttor  lading  la  evident  during 
aprnad-F  (londlllonu  Tha  lading  power  epaotiuin  and  Iha  amplitude 
dialiibullon  ul  the  t EP  aignela  la  aalculatod  lioni  tha  iiliiia'vatlonal 
data  end  molchail  tu  a Nakegainl-Rlce  dlstribullun  the  pcremc- 
tera  ublalned  Iroiri  Ihia  deta  reduction  alata  that  atrong  electron 
deniily  yradiante  in  the  irragulailtlaa  give  rise  to  aide  retleollon 
ol  HF  ilgnali  Effective  radar  ciocs  lacllona  iind  Iha  mean 
coiiaarvatloM  lima  of  Inagulailly  tiriiuturaa  me  uelculated  from 
the  nniplltuda  evaluation  Author 


N76-20327  Leburalolra  d'Eluda  daa  Tianimlaiioni  lonoipherl- 
quaa.  Cachan  IFrancal 

APPLICATION  OF  P8EUD0-0RTH0Q0NAL  CODES  TO 
TRANSMISSION  THROUQH  THE  IONOSPHERE  (UTILISA- 
TION DE  COOES  PSEUDO-ORTHOaONAUR  ADAPTER  AUX 
THANEMItRIONB  lONOSPHBHIQUESi 

F Chevand,  M Qlndta,  und  C Qoultrlard  In  AGARD  Radio 
Systeina  and  the  loiioapure  1976  24  p rala  IFur  availabillly 
see  N76-20302  1 1-121 

Thu  appllcalion  ol  ptaudo-orthogunal  cndat  Id  tignal 
lianamltilon  through  the  loiioaplieta  wai  conildarud  ao  inat  tha 
taneivet  charactuiiilica  need  noi  be  modified  permanently  aa  a 
luiuilinn  ol  Ihi  tranamiuaion  parameleie.  Tha  petiido- 
uithugoiiality  of  thoaa  uudaa  waa  defined  und  dlauuaaod.  Thu 
coda  pmamatare  ware  dalormlned  from  the  propagation 


characterlatici  and  their  random  varlallona.  An  optimliatlon 
lanhniqua  wai  uaed  in  thli  regard,  taking  into  aooount  tha 
propagation  and  receiving  oonditlona  Fatrilllaa  ol  codaa  ware 
obtained  end  their  validity  confirmed  by  axperlmantal  raeulli. 
The  duta  rale  that  may  be  reached  correaponde.  In  tome  ceaaa, 
to  a yam  nf  2b.  wllh  a bailer  prolecilon  agalnai  dlaturbancai 
und  allowance  tor  error  oorractioni.  Tranal  by  YJ  A 

N7B-2032B  Lincoln  Lab  , Maas.  Inal  ol  Tech . Laaington 

POLAR  IONOSPHERE  MODELING  BASED  ON  HP  BACK- 
SCATTER,  BEACON,  AND  AIRBORNE  lONOSONDE 
MEASUREMENTS 

1)  J.  Burdick.  J H Chiabulm,  and  B E Nicholt  In  AQARD 
Radio  SyatarriB  and  tha  lonoapboie  1976  18  p role  Sponaorad 
by  ARPA  IFor  availability  laa  N7e-20307.  11-321 

An  axperlmant  to  invaitiguta  tha  polar  lonoiphaia  wai 
undaitakan  during  the  patiod  Novambir  1971  through  Novar.tbar 
1972  wllh  an  HF  radar  alatlonad  In  Norlharn  Miirti,  U.8.A 
opaioting  on  a lagulat  auhidula  oollucllng  baakaaatter  data  over 
a 9ft  dag  ailmulhil  aaolor  of  the  polar  lonoiphere  and  monitor- 
ing buaaona  locaiad  at  Kaflavia,  Iceland  and  at  Thula  and 
Naraaraauaq,  Qrainland.  From  thia  data  biia,  a dayllmi  and  a 
nighitima  ptrlod  ware  aaliolad  lor  lanoaphirlo  ntodallng  and 
tayliaoing  analyila.  Tha  atiuotura  ol  Iht  nighttime  lonoiphara 
WB8  delatmlnid  from  almiillaneuua  radar,  beioon  and  airbarna 
lonoaonda  maaauramanta  and  waa  found  to  Inoludn  the  F-layar 
trough,  pliama  ting  and  auroral  E-liyar.  On  ihi  baili  ol  tha 
radar  baakioillar  and  baioon  data  alona,  Iha  itructura  nf  tha 
diytlma  lonoiphara  waa  found  to  be  conilalant  with  a one 
dimanalonal  modal.  Author 


N7e>20329  Parle  Unly.  (Franuel. 

OBSIHVATION  OF  IRREaULARITIIB  IN  THI  BUS- 
AURORAL  F REQION  OF  THI  lONOSPHIRI  THROUDH  A 
BAOKSCATTF.R  TEOHNIQUi  AND  A MID-LATITUDE 
STATION  (OBSIRVATION  AU  MOYEN  DE  LA  TECHNIQUE 
DE  RETRODIFFUSION  ET  A PANTIR  D'UNI  STATION  DE 
MDYENNE  LATITUDE  DES IHNEOULARITIS  Dl  LA  REQION 
F SUB  AURONALEI 

A.  Bourdlllon  In  AQARD  Radio  Syatama  and  tha  lonoaphate 
1B7B  14  p rule  In  FRENCH  (For  ■villahlllly  aaa  M7H.2D302 
11-32) 

A.H.F.  baokicutlar  luuiidar  looilad  at  Valinaola  (44  d.'g  N: 
6 dig  E],  uuuplad  tu  a wida  band  highly  dlricllya  antanna  wllh 
I oapaaliy  ul  ila  diaattia  radiating  dliiotloni  on  each  ildi  ol 
the  gaogiaphlo  north,  raoordad  In  1972  and  1973  Iraquant 
ocouiranca  at  night  ol  iritgularitlii  locitad  In  tha  high  lalltudt 
loniDphare  (Intlliida  69-66  dagiaaa).  Ihtarpiatatlon  ol  Iha  data 
uilng  ray  triuli'.g  taohniquai  ahowad  that  field  aligned  Irregularltlai 
often  ocaurrod  alinultanauualy  at  low  iltlludan  (24O-2B0  km) 
and  above  tha  F nylon  inaxlinum  1340-400  km).  A iwapl  atimuth 
raocitdlng  la  produced  allowing  al  a givan  lltna  a wide  ixtanalon 
In  iitiga  ol  the  litegularlllet.  A aarlea  of  racurdlnya  waa  made 
undei  conditlona  ol  high  inngnetlo  autlvity.  allowing  u diiplaoa- 
manl  lowanli  Hie  equator  cl  tha  lonaa  ol  tiiiiiuiiaiica  ol 
Irtigularlllaa.  The  ilixplaueniant  la  about  2.1  dagrauu  In  lalltuda 
per  unit  Kp  Author 


N7S-20330  Olio  Unly  iNorwayl 

FORMATION  AND  MOVEMBNTI  OF  IONOSPHERIC 
IRREOULARITIEB  IN  THE  AURORAL  E-HEOION 

Aly  Egcland  In  AGARD  Hadiu  Syaiama  and  tha  lonoiphara 
1976  15  p lala  (For  evallablllty  aaa  N76-20302  tt-32) 

The  auroral  E-raglon  undaryoaa  more  or  leia  contlnuoua, 
unpredictable,  itructural  lunliatlon  ohangai  al  ilmoat  all  ecalaa 
ol  ilxo  and  lima  Thaaa  lunoapharlc  Irrtgularlllaa,  with  rapid 
mallona  and  eaclllatlona,  are  aupirlmpoiad  on  tha  laiya  acila. 
long  tariii  varlaliona  m tlia  nieillum.  Tha  hrogularlllaa  will  ohanyii 
the  propagation  aondiiiona  and  degrade  radio  aamrnunlcallon 
and  radar  patlarminaa.  tlie  lonliatiun  itrualurea  also  upaal  Iha 
dallaala  anergy  balanca  In  Iha  uppar  atmoaphare  by  changing 
Ilmoat  avary  peramalar  which  apaclllea  normal  oonditlona 
Formation  and  movamenti  of  amall  koala  Irregularltlai  In  Ihe 
auroral  E-r»gion  era  revlawed.  A variety  ol  inatablllty  conoapla, 
which  may  axplain  the  pioduction  ol  lonliatlon  Iiragularitiaa.  have 
bain  puatuletad  Soma  nf  thaaa  will  be  muniionad  and  compaiad 
wllh  recant  ground  anil  In-aitu  mieauiamante.  In  addition, 
maoroacopic  drift  molloiia  in  the  E-reglun  ol  lonliatlon  inegulan- 
tlaa  will  be  aummariiad.  Author 
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N76-30391  Cummunlcitlon*  Ritn'rch  Cantro,  Olliwa  lOn(iMo) 
HIGH  RiSOLUTION  MIAGUI^v  MINT!  OP  TIM!  DtLAV 
AND  ANGlt  OF  ARRIVAL  OVER  A 911  km  HP  RATH 
□.  W RIc*  In  AQARD  Radio  Sytltmi  and  tha  lonoipata 
197B  IK  p lali  (Koi  availability  aaa  N76'203Q7  11-321 

Tha  raaulti  of  loma  40  houii  ol  allamooii  and  avnning 
matauiamanli  ol  HF  piopagallon  ovar  a 911  km  path  aia 
praaantad  An  FMCW  aouiiding  tachnipua  waa  amployad  with  a 
ilnaar  lacaiving  anay  ol  I 2 km  apaituia  Thaaa  arianginania 
mada  ll  poitibia  to  taaolva  inodai  dillaiing  in  tima  ol  aiitval  by 
ai  llttla  aa  20  mioioiaconda.  and  to  dalarmina  tha  angla  of 
aiiival  ol  OBCIi  itioda  Tha  lakulla  ahcw  that  maikadly  nunlinaai 
phaaa  iioniy  can  ocuut  evun  lor  appatantly  alnglo  modaa  ol 
propagation  aa  a laiiilt  ul  tha  ntogulai  atiuutuia  ol  tha 
lonoaphata  whiolt  aplita  the  aignal  into  a numbar  of  aub-modaa. 
Thia  finding  piaaania  a poaaibla  limitalloti  to  tha  acauiacv  of  HF 
diractlon-linding.  which  appllaa  avan  to  ayatama  oapabla  ol 
taaolvlng  tha  inodaa  Authoi 

N79>20S32  Laloaatat  Univ  (England).  Phyalua  Dapt 

THI  OORRICTION  OF  ERRORS  IN  HF  DIRECTION 

FINDERS  EV  TRAVELLING  IONOSPHERIC  DISTURB- 


mo, 


Jonoa  and  C T.  Kpiadkian  In  AQARD  Radio  Syatama 
and  tha  lonoaphara  I97S  9 p tala  IFot  availability  aaa 
N7e-203O2  11-321 

Travaling  lonoaphario  diaturbancaa  (TIDa)  pioriuoa  oltangaa 
in  tha  baaring  ol  tha  algitala  racaivad  horn  a diatant  lianamlttai 
via  tha  lonoaphata  By  monllorlng  tha  Dopplat  liaquanuy  ahilta 
in  tha  tallaotad  aignal  al  Ihiaa  or  moia  raocivlng  ailaa  tha  apaad, 
dlractiun  and  ittagniluda  ol  tha  TID  can  ba  dataiinliiaU  II  tha 
Dopplat  Iraouancy  ahllt  at  Iho  diiaclion  lindm  la  alao  inaaauiad. 
tha  dlaplauamant  ol  the  tallaction  point  and  hanca  tha  baaiing 
davlation  ptoduoad  by  tha  no  can  ba  calculalad.  A vary 
conaidatabla  imptovamanl  in  acourauy  la  obtaliiad  whan  auch 
uoitacllona  ata  appllad  to  aignala  ptopagalad  ovei  an  8B0  km 
path.  Author 
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liicludttii  lait  aqul|)iiiunl  aiul  iiiBliiiuliialillllv.  cuiv\|)niiunlu.  ii  y . 
iiiiinnl  dIodaK  and  tianalitota,  mlaiomlntaludiutlon:  and  Inlautatad 
cdrculltv  Foi  talalod  Intormallon  aeo  also  60  CompuUt 
Opmuuom  iind  H»r<lwiir»  and  76  Sollit  Slum  Ph^ilcs 

N74.31M7||I  Advilory  Qroup  (or  Anroapaca  ((aiaatch  and 
Davalopmant,  Parla  IFranca). 

ANTINNAK  ron  AVIONICS 

Jun.  1974  628  p raft  In  ENGLISH  and  partly  In  Frsncit 

Praiantad  at  thi  2Bth  maating  of  tha  Avionloa  Panal  Symp.. 
Munich.  26>30  Nov.  1973 
lAGANO-CPOSSI  Avail'  NTI8  HC  S2B.60 

Tho  application  of  avionloa  antannaa  In  Aaroial  ayatama  la 
conildarad  by  analytlng  tha  laaalblllty  ol  raallilng  raquitad  radiation 
patlarna  althar  on  (ha  alrorah,  on  tha  tatalllta,  or  on  tha  ground. 
Fur  Individual  titlaa.  aan  N74-316BB  through  N74-3t708. 


N74-31BBS  Naval  Elaotronlca  Lab.  Canlar,  San  DIago.  Calll. 
CONPORMAL  ANRAVS  POR  AIRCRAFT 

J.  Provanchar,  J.  Boyni.  and  A.  Haiaal  IPolytaohnlo  Inal,  ol 
Naw  Yorh)  In  AQARD  Antannaa  lor  Avionloa  Jun.  1974 
IB  p rala  (For  availability  laa  N74-31BB7  21-091 

Daaign  conildaratlon  Involvad  vrith  tha  mulll*ra(|uanuv 
oontormal  array  am:  (1)  alamant  pattain  aflaott  In  non-planar 
arraya.  121  multllraquanoy  array  taollnlquaai  and  (31  MIC 
oomponanta  and  coil  oonsldaratlona.  Tha  alamant  paltarna  ol 
oonical  arraya  ata  aaamlnad  to  datarmlna  II  bahovlor  la  alrrtllar 
to  known  alamant  paltarna  lor  tha  cylindrical  or  planar  arraya. 
and  a conlcol  aaolor  aaparlmanlal  array  la  uaad  to  almulata  aalaotad 
acannad  baam  poaltlona  to  datarmlna  array  bahavlor.  La., 
baantwldth,  aoan  llmita,  polariiallon  and  alda  loba  laval.  Tha 
coniiapt  ol  tha  multllraquancy  array  hat  baan  shown  to  ba  laatibla. 
ana  tha  uta  cl  tha  Intarlaclng  tachniqua  with  tha  conlormat 
array  allows  mora  flaalbllity  dua  to  tha  largar  alamant  spacing 
poitlbla.  Thaia  (aaturaa.  comblnad  with  MIC  hybrid  matrla 
tochnlquat  (or  multipla  batma,  dioda  phatort  and  hybrid  drivart 
lor  haam  tiaaring.  and  Hush  moiintad  radiating  alamanta 
provida  tha  ayatam  daaignar  with  a varaatlla  antanna  ayatam. 
Prolotypa  arrays  dailgnad  at  wtvalangtha  ol  30am,  lOom,  7cm 
and  3cm  ara  datcribad.  Aulhoi 


N74-31ta9  Naval  Rataaroh  Lab.,  Waalilngton,  D.C.  Radar 
Olv. 

PATTSRN9  AND  POLARI2ATION9  OP  9IMULTANI0U9LV 
RRCITSD  PUNAR  ARRAV9  ON  A CONPORMAL  SUR- 
PAOl 

J.  K.  Htito  and  A.  Q.  Cha  In  AQARI7  Antannaa  (or  Avionlaa 
Jun.  1974  IB  p rah  (For  availability  laa  N74-31867  21-091 
A conformal  array  on  a aurfaca  of  small  cuniatura  can  ba 
approalmatad  by  a number  of  planar  arrays,  tavaral  of  which 
may  ba  aacltad  almultanaoutly  to  at  to  aohlava  a pcrlormanea 
similar  to  that  ol  a conloimtl  array.  SInoa  tha  main  baam  ol  a 
planar  array  can  ba  ataarad  to  any  dlractlon  In  vltibla  tpaca. 
tavaral  arraya.  each  orlantad  In  a dlffarant  dlractlon.  can  ba 
ataarad  cooparttlvalv  to  form  a ilngla  baam  In  a daaliad  dlractlon. 
A ganarti  Inrmulation  ol  tha  rtdlaiad  (laid  ol  ouch  an  array  ol 
ariaya  it  davtiopad  with  tha  aid  of  lormulai  which  ralata  tha 
compontnta  Into  which  a vactor  It  ratolvad  In  ona  orthogonal 
coordlnaia  ayatam  with  those  Into  which  the  tamo  vector  It 
raiolvod  In  a tacond  orthogonal  coordlnata  ayatam.  Using  this 
formulation.  It  can  be  shown  that  within  each  array,  lha 
oonvantlnnal  row  and  column  phase  tatting  can  ba  used.  As 
aaampln,  tha  radiation  paltarna  and  polarlitliont  of  muittpta 
arrays  ol  short  dipolaa  ara  atudlad  utlng  lha  preaant  formulation. 
A comparlaon  of  tha  multipla  planar  army  with  tha  coiivanlional 
conformal  array  It  alio  pratantad.  Author 

N74-31S70  Tarma  Elaktroiiltk  Induatil  A/8.  Aathut  (Oanmarkl. 
DI9I0N  OP  PIRIODICAILV  MODUlATRD  TRI-PLATS 
ANTSNNAS 

Finn  Laurtan  In  AQARI}  Antannaa  lot  Avlonlci  Jun.  1974 

0 p tall  (For  avallabHlty  aaa  N74-31BS7  21-091 

A naw  eonllgurallan  of  parlodicilly  modulated  traveling  wave 
Irl-platt  antannaa  hit  baan  davalopad.  Tha  phyaloal  complailty 

01  this  naw  conllguratlon  Impllai  that  auHlelanlly  accurate  daiign 
data  ara  aatiamaly  difficult  to  pradict  by  any  known  analytioal 
mathodi.  Thrsa  dlllaranl  masauring  mathodi  lo  achlava  axpari- 
mental  daaign  data  ara  dlicusiad.  The  far  Held  method,  which 
haa  baan  furthat  davalopad  during  thii  Invaatigation.  the  near 


Held  method,  and  tha  Inaertlon  loai  method.  Tha  most  appropriate 
combination  of  tho  thraa  methods  la  uaad  to  Und  the  daaign 
data  An  X-band  antanna  array  la  dnilgnad  and  diuuiiad.  Tha 
new  atructura  la  michanloiily  ilmpla.  It  haa  good  impadonoa 
ohariotarlatloi.  atlowa  good  control  of  tha  aperture  Illumination, 
and  radiatai  a linear  polnrlitd  field  with  a vary  low  Croat  poltriitd 
componant.  Author 

N74-31671  Farranll.  Ltd..  Edinburgh  (Scotland! 

HIGH  EFFICICNCY  ANTENNAS  PON  AIRBORNE  RADAR 
R W Forraattr  and  A.  J Ltit  In  AGARD  Anttnnai  lor  Avlonlci 
Jun  1974  9 p roll  (For  avallabllllv  lee  N74-31Be7  21-091 
Coniidarallon  li  givan  to  antanna  lypaa  whiiili  ara  auitabls 
lot  uta  In  aitborna  ladtri.  and  thul'  advanlagat  and  diiadvaiv 
tagai  dliouiiad.  Savaral  Important  antanna  propartlst  art 
aHlelancy,  aldaloba  laval,  icinning  rata,  walght.  coat.  ate.  Emphaila 
la  uonoanirttad  on  mathodi  which  give  a high  nnltnna  aHioiancy, 
whilst  trying  to  maintain  aa  many  ol  the  ether  propartlaa  la 
poailbla.  An  lapatlmanlil  Caaaigrain  antanna  haa  baan  dailgnad 
and  built.  It  ampluyi  anirgy  radlitrlbutlon  tachnlquaa  to  give  a 
high  alflclanoy.  whilit  retaining  a raaionabla  aldaloba  laval.  A 
mtisutad  alliclancy  ol  70%wii  obtalnad  at  tha  datign  friquanoy, 
which  only  dtoppad  lo  SBK  at  B(X]  MH<  above  (laiign  Iraquency 
Tha  antannaa  gava  good  turn  and  dllfaranca  pattarni  ovar  a 
2 GH/  band  In  X-band  Author 


N74-S1S72  Radio  (^rp.  ol  Amarloe.  Mootailown.  N.J.  Misalla 
and  Surfiea  Radar  Dlv. 

9HP  HlOH  POWER  AIRBORNI  COMMUNICATIONS 
ANTBNNA 

J.  P.  QrabowakI  and  F.  L.  Lanphaar  In  AGARO  Antannaa  (or 
Avionloa  Jun.  1974  12  p tali  IFor  avilleblllty  lai  N74-316S7 
21-00) 

Tha  high  power  8HF  antanna,  which  li  mounied  atop  tha 
(uialaga  a(  a KC-13B  iltoiah.  It  part  of  a link  which  parmila 
communlcallon  batwaan  tacllcal  tarininala  by  maani  ol  a 
ayncluonoua  aliliuda  aatalllia.  Tha  antanna  can  acquire  and  track 
a latalllla  bascon  ilgnal.  hold  a aiabla  llna  ot  sight  lor  a ahoti 
pstlod  ot  tima,  and  It  capabla  cl  baing  conipuiat  poinisd.  Tha 
antanna  conllgurallon  wai  spaolllcallv  daalgnad  lot  harJIlng  high 
CW  powat  lavala  at  X-band  Iraqusnolas  without  lha  uat  ol  (oread 
air  or  liquid  cooling,  A 32-Inch  Casaagtsln  aniannt  ayalam  wit 
taleolad  lo  picvlda  a minimum  antanna  gain  ol  32  5 db  ovar  a 
t%  tranamit  iragutney  band  and  s atpatata  B%  racsiva  Irequancy 
band.  Tha  antanna  radiataa  a righi  hand  circularly  pclatliid  ulgnal 
at  a CW  powtr  level  ol  12.5  kW  end  slmultenioualy  taoalvit 
let!  hand  olrculerly  poleiittd  ilgneli.  Computitlont  utlllting 
maaiutad  antenne  pattarni  Indlotia  tha  antanna  nolia  tamparaluti 
to  ba  84  K.  Tha  laadhom  It  a almpla  conical  hum  apartuia 
oparating  In  tha  dominant  mode  A 2-mll  H-lllm  apsrtura  window 
aanraa  at  tha  lead  radome  and  preesura  biirlar.  Compaomssi  it 
ochlavad  In  tha  (sad  daaign  by  Incorporating  a circularly  pclarliid 
dual  mods  ttansducar  which  ptnaraiai  tha  raquitad  lanvaa  cl 
circular  polarliillon  ard  at  tha  lamt  time  providti  tha  duplealng 
batwaan  tha  tranamit  and  raoaivs  tignsit  Author 


N74-31673  Elaoma,  Sutcinai  (FrancsI. 

PROBLEMS  OP  ANTENNAS  OPERATING  IN  THE  TELEMET- 
RIC 9 SAND  REGION  [PR09LSMES  D'ANTENNIS  POSES 
PAR  U PASSAGE  EN  lANDB  B DEB  TELEMESURES] 

M.  Nicolas  and  C.  Mas!  In  AGARD  Antannai  lor  Avlonlct 
Jun.  1974  13  p In  FRENCH  (For  ivailablllty  las  N74-316B7 
21 -OS) 

Principlai  of  ground  gntannai,  noting  8 band  and  automatic 
tracking  ara  givan  along  with  daaign  axamplai  Tha  antannii 
ara  of  the  parabolic  raflsclor  type  with  a monopulia  lourcs. 
Tha  taparatt  tlgnalt  ara  traatad  at  e (unction  ol  oompoilta 
analog  signalt  ganaratad  and  dalivsrad  by  a conical  iwtaplng 
arrangamant.  An  laampla  wat  alao  given  ol  a ground  antanna 
■imultanaoualy  rtoalving  In  two  bands.  S and  VHF. 

Tranal,  by  F..H.W 

N74-3tST4  Royal  Alroralt  Eatabllahmant.  Farnborough  (Englondl. 

RADIATION  OHARACTERIBTICB  OF  HF  NOTCH  AERIAIB 
INRTALIJD  IN  BMALL  AIRCRAFT 

N.  A D.  Pavsy  In  AGARO  Aniannii  (ot  Avionloa  Jun  1974 
IB  p rats  (For  ivsllsblllty  aaa  NT4-3tB07  21-091 

Tha  radiation  ohartolarittlet  ol  HF  notch  atrlalt  In  small 
alroralt  are  anilyicd  (or  lha  band  2 to  10  MHc  Radiation  ocouti 
In  two  main  modai:  a magnetic  dipole  mode  ratulting  (rom  the 
high  local  RF  currants  flowing  around  the  notch,  and  an  alactrlo 
dipola  mode  resulting  from  longlludlnol  RF  ourranta  In  tha 
tuoalage.  A procedure  la  given  lor  thi  animation  ol  tha  radiation 
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•Hlcltncy  ot  tn  lirorifi  notch  eorial  II  li  ihown  that  high  radlillon 
aHicitnclaa  may  b«  raalliid  at  fraquanclia  ntar  tht  aircraft 
alactrloal  raaonanca.  typically  10  MHt.  but  that  a rapicf  raductlon 
of  radiation  afficiancy  occurs  at  lower  fraquanclaa  A radiation 
oKIclancy  of  Isaa  than  0 1%  i<t  2 MHt  la  to  be  aapected  lor 
Iiiuny  aircraft  notch  seriala  Author 


N74-3H73  Colima  Hudio  Co.  Cedar  Rapnla.  Iowa  Telocom- 
munlcationa  Eqtilpnient  Div 

HF  ANTENNA  SYSTEMS  FOR  SMALL  AIRPLANES  AND 
HELICOPTERS 

R.  E.  Deaay  hi  AGARO  .Antannau  for  Avionics  Juii  1874 
IS  |.  IFor  availability  uao  N74  316b7  21-091 

Basic  Information  Is  prasunlad  to  help  antanna  daslgnars 
and  Installars  provide  optimum  HF  antenna  systama  on  small 
alrplanas  and  hallcoptara  Discussion  Involves  practical  antanna 
Installation  considerations  rather  than  detailed  antanna  thao:  / 
Wire,  shunt/notoh,  and  tuned  mnnopole  types  of  antennas  and 
associated  antanna  coupleis  are  discussed  Importen;  details 
rtlated  to  the  aelectlon.  installation,  and  successful  opeietlon  of 
these  antanna  ayatama  are  given.  Typical  antenna  location,  sirs, 
and  c vntifjtiratlon  are  related  to  aircraft  characteristics  Three 
common  forms  of  wira  antennas  Hang  wire.  Inverted  V.  and 
short  grounded  wire)  are  Illustrated.  Techniques  such  as  RF 
grounding,  bonding,  and  ahlaldlng  to  allmlnata  RFI  are  dlscuasad 
In  detail.  Shielded  antanna  faedllne  lechnlquas  llncluding  afflcienoy 
consldaratlonsl  are  shown.  Voltage- altitude  design  consldarntlona 
are  given.  Shunt  and  notch  type  sntannaa  era  lllustralad  and 
ganaral  datulls  of  location,  slaa.  and  conatiuctlon  are  discusasd 
A typical  Installatlori  Is  detailed  showing  RFI  considerations.  A 
tuned  monopole  (with  load  wlrel  antenna  Is  discussed  lot 
applications  on  small  airplanes  and  helicopters  Typical  liiatallatlon 
guldallnsB  are  given  along  with  details  showing  RFI  considera- 
tions. Author 

N74-31S70  MEL  Equipment  Co.  Ltd.  Cntwley  (England! 

VERY  SLIM,  HIQII  GAIN  PR'NTEO  CIRCUIT  MICROWAVE 
ANTENNA  FOR  AIRBORNE  BLIND  LANDING  AID 
W Herich  In  AGARO  Antannaii  for  Aylonlca  Jun.  1974  2 p 
(For  availability  see  N74-3iee7  21-091 

A vary  allm  slrlpllne  microwave  antenna  dsalgned  for  C ■ 
Band  conalsti  basically  of  two  selectively  etched  POLYOUlOE 
boards.  The  Integral  radiating  alemenra  are  2 itaoked  dipolea. 
backed  by  a relleotor,  yielding  a c'-dlolU  shaped  beam  ap- 
proklmataly  40  degress  wida.  An  aitudynamloally  shaped  ridome 
and  the  use  of  high  temperatuie  matarlala  makes  thie  antenna 
aultabla  lor  all  aupareonic  aircraft.  Author 


N74-31677  Mtrconl-Elllott  Avionic  Syatema  Ltd..  Borahamwood 
(Engllndl 

POIVROO  AERIAL!  FOR  AVIONIC  APPLICATIONB 
M Scertr  and  A M.  Smith  M AQARD  Antennas  for  Avlonloa 
Jun.  1974  13  p rtfs  IFor  availability  aaa  N74-3IB67  21-091 

The  effect  of  adding  rectangular  dielectric  slabs,  having  cross 
aacliona  of  the  order  of  tana  of  square  wevalangtha.  to  the 
aperture  nf  an  serial  Is  cludlsd  witn  a view  to  Increasing  Its 
gam  A thaory  hat  baan  dtvtloptd  to  daacribt  Iht  ptrformanca 
of  auch  an  aarlal  and  hat  baan  varlflad  axoarlmantslly  Thsoratlcal 
and  axptrimantal  cunrat  of  gain  anhanctmant  vartut  slab  langth 
lor  slabs  having  various  dlalaetrlo  constints  sra  prasantad.  Hybrid 
slabs,  comprising  Itctlons  of  dllfarant  diaicctric  constants,  hava 
bean  daslgntd  according  to  the  theory  and  'how  Improved 
periormance  over  ilabt  of  conttunt  dielectric  conatent.  Slabt 
excited  by  leedt  whose  sparturat  have  cross  tactions  smillar 
than  the  slab  croit  taciion  hava  alto  been  examined.  Author 

N74  31S78  Royal  Radar  Ettabllahmani,  Mtivarn  (Englandl 
LINEAR  PHASED  ARRAY  FOR  YAW  ETABIUSATION 

D.  S.  Hloka  In  AGARO  Antennal  for  Avionici  Jun.  1974 
14  p rail  IFor  availability  loa  N74'31667  21-09) 

Tha  thaoratical  performance  of  a linear  digital  phaied  array 
with  both  equal  and  unequal  Intaralement  tpaolng  hit  bean 
Invaatigatad  with  tha  aid  of  a computer  program  written  In 
ALITOL  S6R  Three  eerlili  have  been  studied.  The  lliat  la  a 
conventional  linear  phaiad  array  In  which  each  alamrnt  ronalita 
of  a wavaguidi  horn.  Tha  alemanti  ara  placed  side  by  aide  to 
form  a liilly  lllltd  aperlurt.  Tha  other  two  irraya  conilat  of  Identical 
waveguide  horn  elements  but  thj  ipicing  Is  not  equal  Two 
arbitrarily  choien  spacing  laws  wars  studied  each  of  which  had 
an  axpcnaiitlal  form.  Tha  Iota  In  gain  d^a  to  phaia  quantisation 
hat  baan  calculatad  and  tha  affecta  ol  tha  unequal  Intar-alamani 


spacing  law  on  gain  and  baamwidlh  la  eatimilad.  Tha  beam 
pointing  srroi.  tha  beam  granularity  and  tha  magnituda  of  tha 
peak  iidalobai  ara  presented  here  lor  the  Ihrai  ariaya.  II  la 
shown  thst  some  reduction  In  the  number  ot  elements  required 
to  fehricate  an  array  may  be  achieved  II  tha  inter-alainenl  tpaelng 
Is  not  made  equal,  the  magnitude  ol  the  grating  lobes  may  be 
signlllcanily  leduced  it  the  spacing  law  Is  chosen  currectly  Lastly 
B simple  meenr,  by  which  u static  spill  system  mey  be  achievad 
IS  discussed  end  «omo  simulation  program  results  prosentad. 

Author 


N74-3167a  Navol  Hnsoarch  Lali . Washington.  DC 

AEW  RADAR  ANTENNAS 

Tornoe  Llawtiyn  aoRhys  and  Gisalla  Andeison  Andrews.  Jr.  In 
AQARD  Anttnnes  lor  Avionics  Jun  1974  17  p refs  (For 

availaolllty  sea  N74-310S7  21-09) 

It  IB  shown  mat  tha  single  moat  Important  factor  Influencing 
the  ability  ol  the  AEW  radar  system  to  operate  li  the  inianna'a 
ildaloba  peilotmanoa.  In  general,  thli  sidaloba  perforrnanca  la 
dominated  by  the  airframe  on  which  If  Is  mounted.  Careful  daiign 
Is  needed,  considering  both  afrodyn.amlc  as  'veil  at  electrical 
aspacla,  before  an  overall  optimal  aystam  configuration  can  be 
detarmirad  Once  Ihii  antanna  sidaloba  partormanca  has  raachad 
an  accaptabla  level.  II  Is  then  found  that  the  next  limitation  la 
that  due  to  arrors  In  the  compensation  ol  platform  motion. 
Raoant  advancei  In  digital  proesating  lanhnlqua  oflar  many 
advaiitagaa  In  connection  with  moving-target  indication  (MTI) 
but  theta  can  only  bo  realliad  whan  the  platform- motion 
companiallon  la  lulficlantly  accurate.  The  various  systam 
considerations  governing  this  partrsrmance  era  dlicuited  and  the 
raquiramanti  rafleoting  on  the  antenna  performance  daictibad 
In  datall  Author 

N74-316BO  Challon  (Eloctrostatlncl  Ltd.,  Marlow  (Englandl 

AIRBORNE  LOW-VHF  ANTENNAS 

Cherlea  E.  Coopar  In  AGARD  Antennas  tor  Avionics  Jun. 
1974  B p (Fnr  availability  tea  N7A-316e7  21-09) 

A blidu  type  antanna  design  la  consldarad  lor  aiibainc 
tranimlsilon  and  racaption.  with  varlanta  cevaring  maior  lectlcna 
ol  the  ovarall  (requenov  band  from  26  th  100  MHi  It  usaa 
miniature  high  vacuum  ralaya  to  tuna  vie  pif-telictlon  ot  up  to 
ilx  blnarv  related  inductors,  providing  up  to  sixty  (our  tuning 
combinations,  with  individual  band  widths  vaiYlng  (lom  about 
-I  or  - 0.6  to  B.O  MHt.  Tha  raliyt  are  tamolilv  conttollid 
either  manually  or  automatically,  and  the  retune  procisi  can  be 
virtua'Iy  Inalanlanaoui  upon  both  rtoclve  and  raedy  to  trenimit 
modss.  without  having  to  ba  Incaptsd  by  any  period  ol  transmli- 
alon.  Incorporation  ol  a yarlabls  tuning  tyilam  was  compcilad 
by  tha  apeclllad  combination  ol  total  traqusiicy  covataga  and 
maximum  allowable  dlminslons  lor  the  antenna  Howaver, 
experlmantal  Invaitlgatlona  Into  tha  ptfctlnil  llmiti  of  bioedband- 
Ing  prodiicad  an  antenna  design  fixed  lunad  to  cover  36  to 
46  MHt.  which  la  briefly  daBcriberi  A brief  outllna  of  a wideband 
VHF  homing  antanna  which  ussi  slaminis  formed  out  ot 
transparent  metallic-film  depoiitlpna  upon  tha  acryllr  canopy  of 
the  Goialla  halicopler  la  Included  Author 


N74-316B1  Ofllce  National  d'Eludat  at  da  Raciierohaa 
Aarosoellalai.  Touloute  IFrencel.  Lab.  du  DERMO. 

TE  BUB  11  CIRCULAR  VYAVROUlOE  FERRITE  FHA8EH8 
ORTIMIZATIOri 

A.  M Dupvir  and  A.  C Prlou  hi  AGARD  Antennas  for  Avionics 
Jun.  1974  IB  p rata  IFor  availability  aaa  N 74-3 1667  21-09) 
An  exact  analylictl  end  numerical  method  hai  besin  alihotated 
lor  tht  complete  dilernilnetion  of  tha  propagating  modes  In  a 
rsduosd  alza  circular  TE  1 wivagulda  partially  or  fully  flllad  with 
a loaty  axially  partially  magnttlzad  farrlte  rod.  Computed  raiulfe 
at  17  QH<  and  9.B  GHz  are  praiantad  which  allow  for 
opiimliatlon  of  circuitry  poliilaad  phetars  such  at  Dual  Ploda 
Phetirt  ID.U.P.)  or  Polarization  Inaeniitive  Phesari  (P  I P ). 

Author 

N74-31SB2  Communications  Raaearch  Centra.  Ottawa  (Ontario). 
Dipt  of  Communications 

A CROEBED-BLOT  BELT  ARRA . ANTENNA  FOR  SATELLITE 
APPLICATION 

R.  Bralthtupl,  B.  □arka.  and  D.  Weung  In  AQARD  Antennaa 
lor  Avlonloa  Jun.  1674  14p  rafi  (Fnr  availability  laa  N74-31667 
21.0&) 

A partially  oomplete  laailblllty  study  ol  the  daiign  and  fabri- 
cation ol  a fixed  beam,  circular-polarized  belt  arroy  for  poitibla  us* 
as  a talematry/command  antenna  on  a geostationary  cummurtlca- 
tlons  lalalllta,  le  daicribed.  This  application  requires  s toroid 


ahapBti  covuidgo  patron  lot  uati  when  the  Batalltta  la  not 
otianted  on  aiallon  The  hrit  ntiav  of  eirculat  polenied  alamania 
uiad  It  led  usmu  trevullitiB  wave  eacltatlon  by  a Ihin  plated 
dialrcttic  waveguide  of  080  in  a 2 3S0  in.  croas  lectlun  Aflei 
aoine  meaeuremantH  on  luund  hole  ladlutmg  eleinente.  ctocied 
alota  with  eaturnal  dieloptiic  loading  were  finally  choeen.  Theae 
elements  weiu  miitcheci  and  characteriied  in  terms  of  acattering 
puiameteis  in  an  active  niiav  enviionment  Meaiurnd  performance 
of  ihiii  array  was  less  ihiin  expected  due  to  aiunilicant  efiecta 
pf  tolerance  and  placninont  of  the  eiternnl  diolertiu:  loading  on 
individual  aleinenta  Author 


N74-316B3  Birmingham  Unlv  (Englandl.  Dept  of  Electronic 
and  Electrical  Engineering. 

CROSS'POLARISED  RADIATION  FROM  gATILLITI 
RIPUCTON  ANTENNAS 

A W Rudge.  T Pratt,  end  A Pet  fir  AQARD  Antennae  lot 
Avionics  Jun  1974  9 p lola  (For  auallability  lee  N74'31667 
2 1 OBI 

The  limited  RF  apectruin  which  la  evailablc  for  latelllta 
communication  ayelemi  has  led  to  increased  intareit  In  the  use 
of  dual  polarited  and  orthogonally  polcrtted  multiple  beam 
antennas  Since  on  accurate  knowledge  of  the  antenna  aide- 
lobes  end  cross  polarited  radiation  le  neceeeaiy  to  ensure  ariequata 
leulalion  bolwaan  RF  channels,  this  paper  axaminea  aoma  avallabla 
techniques  which  cen  be  employed  to  predict  the  vector  flalde 
of  reflector  antennas  The  problem  of  providing  an  adsquafa 
description  of  the  antenna  ptimary  feed  radiation  Is  found  to  be 
a critical  factor  Results  for  predicted  and  meesurad  cross  polariied 
rodintion  fields  aru  prasnnlod  Author 

N74-31B84  Royal  Radar  Establishment.  Malvern  (England). 

PROBLEMS  OF  LONO  LINEAR  ARRAYS  IN  HELICOPTER 
BLADES 

R H J.  Cary  /n  AGARD  Antennas  lot  Avionics  Jun.  1974 
IS  p refs  (For  availability  see  N74'3ie67  21-U3) 

Helicopter  blades  offer  sites  for  the  Inclusion  of  long 
microwave  oniannas  to  give  narrow  ailmulhal  beams  scanned 
by  the  rotation  of  the  blades  The  variation  of  blade  attlturis  as 
It  rnlates  is  such  that  It  may  lag.  lead,  bend  In  vartical  and 
hoiuontal  planes  and  Iwisl,  and  In  consequence  places  limits 
on  the  pracllcal  length  ol  a lineai  array.  Tha  choice  of  location 
Ini  iintannaa.  ellhni  In  tha  trunt  oi  trailing  edga.  or  out  or  Inboard 
IS  disoussad  Caitaiii  advantogas  uccruo  from  a design  whara 
lha  antanna  is  loculad  near  Ilia  canlei  of  gravity  df  the  blade 
seolion.  and  radlallrig  rearwards  throtigh  the  trailing  edga.  which 
requires  lo  be  of  dielectric  mateilal.  Tha  length  ol  the  section 
of  the  trailing  edge  can  be  employed  as  s rilsisctric  lepsttd 
slab  antenna  to  shape  the  beam  In  the  vertical  plane  and  give 
more  gain  and  direct  the  beam  In  a given  direction  Thaoratleal 
diieussion  of  the  niecheniim  ol  this  antenna  and  the  choice  of 
permittivity  foi  the  dielectric  elob  is  discussed  Author 

N74-3168B  Societe  Technique  d' Application  el  de  Recherche 
Elacironlque.  Messy  IFrancel 

A COMMUTATION  ON  ANTENNA  SYSTEMS  COVERINQ 
STANDARD  AIRCRAFT  AND  BALLOONS  [SYSTEME 
D'ANTENNES  A COMMUTATION  REALI8ANT  UNE 
COUVERTURE  AVION  AUH  NORME8  AEROEAT] 

C.  Ancona  anil  P Fioldura  /ri  AQARD  Antennas  lor  Avionics 
Jun.  1974  8 p refs  In  FRENCH  (For  avelleblllty  see  N74-31887 
21  091 

Aeionauticil  sitelllte  design,  utilizing  aircraft  antanna  systems, 
to  assure  hemispheric  covsrags  with  a minimum  of  ysin  wis 
discussed.  Throu  types  of  systems  were  considsrsd:  thi  tiactrfc 
scanntr  network,  mschsnical  orlsntstlon  solutions,  and  commut- 
sbis  antenna  systems.  Savsrel  thaoretlcsl  aspects  of  ths  problem 
Including  angular  relations,  giln  of  anisnna  axis  assuring  such 
covsrege.  and  the  minimum  gain  In  ths  angular  zone  considsrsd, 
were  exsminsd  Trsnsl.  by  E.H.W. 

N74-31B86  National  Asrospaca  Lab.,  Amsterdam  INathsrlandal. 
A LINEAR  AHRAV  OF  BLADE  ANTENNAE  AS  AN  AIRCRAFT 
ANTENNA  FOR  SATELLITE  COMMUNICATION 
0.  B.  M.  Platsrsan.  J.  P B Vrtfbiirg,  and  F Klinksr  /n  AQARD 
Anttnnas  for  Avionics  Jun  1974  13  p refs  (For  tvsilabiKty 
Sii  N74-316e7  21-091 

In  a ground'iatellltu  alrcralt  crjmmunicalion  sysi,- n ths 
aircraft  sntanns  Is  a critical  part  since  it  hss  to  meet  the  tytiicel 
snvironmentsi  loqulremvnts  and  poesesa  e rather  high  gn  v This 
paper  describes  a suitablu  antenna  system.  Instsllsd  on  a t-okker 
Filendship  aircraft  It  conslsta  ol  e llneei  array  of  blade  entsn- 
nsi.  B power  division  and  phasa  shifting  network  in  coax  tsohniqua 
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and  s manual  contiulled  beam  salnctoi/indicator  The  design  ol 
the  alley  Is  based  on  a methemilicil  model  Ihet  has  bean 
constructed  from  theoretical  coneiderations  end  experimental 
results  Mutual  coupling  efiecta  ere  eccounted  for  by  using 
scetteriny  coelllcienta  With  the  eld  ol  a computer  the  Ipeclnys 
between  the  antennas  ware  determined  in  such  a way  that  e 
nesily  conslant  dlrectivily  in  the  yew  plana  ul  thi  aircraft  could 
be  expected  The  pciloiinence  ol  the  array  was  eyelualad  in 
•everal  lllghta  in  which  radieilnn  patterns  were  measured  in  the 
receive  and  the  transmit  mode  From  these  measurements  it  Is 
concluded  that  with  the  linear  phased  array  ul  eight  lilede 
antennas  a gem  of  10  db  can  bo  achieved  Author 

N74-31B87  Communications  Research  Cenitu.  Ottawa  lOiilariol 
Dept  ol  Communications. 

UHF  LINEAR  PHASED  ARRAYS  FOR  AERONAUTICAL 
SATELLITE  COMMUNICATIONS 

H L Wsrstiuk.  J.  0.  Lambert.  L.  A Meynoid  end  J.  H Chinnick 
/n  AQARD  Antennes  lor  Avionics  Jun  1974  14  p lets  (For 

tvallabllltv  cee  N74-3iee7  21-091 

An  ultrehlgh  frequency  phased  array  antenna  hat  been 
dsvaloped  end  test  flown  on  e Canadian  Fercrit  C'47  Dakota 
end  a 0-130  Harculee.  Successful  voice  communications  wait 
achieved  with  ths  aitcrall  termlnels  via  tha  Lincoln  Expailmantal 
Sttsllita  LES'6  at  300  MHz.  The  protolypa  antenna  system 
oontiilt  ol  nine  blade  antenna  elomintt  mounted  along  the  top 
ol  the  aircraft  lusalaga.  The  anlanna  It  electronically  scanned 
and  gsnsitlas  a sines  ol  SYmmafrlctl  oonical  fan  beams.  The 
tlectrcinlct  niciaeary  tu  control  the  array  scan  aie  rtlativaly  simple 
bsctuia  of  the  tinrgle  dimanalon  ol  the  army  and  the  Insenaitivlty 
of  the  petteriiB  to  large  phase  errore  et  each  alemsni  Thia  paper 
describes  Ihs  techniques  used  to  construct  the  phased  array, 
and  toms  of  ths  ttsl  rasultk  obtained  Two  rnathods  dsvelopsd 
lo  provide  automatic  tracking  lor  the  stray  era  elib  dnscrlbed 

Author 


N74-31BBB  Transporfalloti  Sytlema  Cuntot.  Cembrldgs,  Men 
A COMPARISON  OF  TWO  L-BAND  AIRCRAFT  ANTENNAS 
FOR  AERONAUTICAL  SATELLITE  APPLICATIONS 

Robert  0.  Bland  and  John  M Clarke  In  AQARD  Aniennet  lor 
Avionics  Jun.  1974  24  p rule  (For  availability  see  N74-3 1667 
21  09) 

A comparison  Is  rntda  ol  the  msetured  perlormsnce 
chsieutatlsllcs  of  two  circularly  polarited  Hush  mounted  L-bsnd 
•irctefl  antennas  lor  leioniutlcel  satalllte  tpplicstlont  In  urder 
to  faellllitt  radiation  pattntn  msasurarnenit.  tha  previously 
vslldelsd  tsohniqua  ol  using  s eools  model  aircralt  nntonni  wee 
employed  One  ol  ths  cendldaie  amonnat  under  comptrlson  li 
e cavity  becked  dipole  fori  slot  oonligursilon.  Meaauremente 
were  conducted  on  a 1/1 0th  scale  model  of  a Cotwair  8B0 
aircraft  The  other  antenna  le  an  orthogonal  mode  crossoiJ-slot 
configuration  In  this  cess  meatursmenlt  wars  conducted  on  a 
1/20th  scale  model  ol  a Boeing  707  aircrett  which  it  almost 
Identical  In  size  to  the  Convair  8B0  The  beclc  requirements  ol 
this  cists  ol  antenna  ore  to  provide  moderate  gain  ol  i-d  above 
leltnplc  at  L-bend  over  the  upper  hemisplieilc  region  ol  the  aircraft. 
A diveixity  coinblnellon  technique  study  lor  tliii  two  antennas 
under  comparison  considers  a switched  multiple  element  eystsm 
in  which  venous  luielege  placement  and  combination  erranga- 
menti  ol  elements  are  evaluated.  Author 


N74-31688  Selsnle  S.p.A  , Roma  (Italy)  Anlenne  Section 

CIRCULARLY  POLARIZED  L-BAND  PLANAR  ARRAY  FOR 
AERONAUTICAL  SATELLITE  USE 

Benito  (falumbo  and  Salvatore  Coaantino  In  AQARD  Antannii 
(or  Avionics  Jun.  1974  16  p rets  (For  svallabillty  set  N74'31667 
21-091 

A circularly  polarized  L-hand  planar  array  lor  aatonautlcel 
lataillta  uaa  it  prtstntid.  A simple  Irada-olf  Is  outlined  among 
tha  tsvaril  earth  coverage  antanna  typts  mainly  for  what  concarna 
tha  cpnttralntt  on  weight  and  tiza.  From  this  trade-off  s planar 
array,  consisting  of  two  Intarloised  arrays  of  tranavatae  and 
longitudinal  licit,  appears  thi  most  attractive  tolution,  mainly  If 
wide  nparating  bandwidthi  art  not  riquirsd.  Tht  datign  orltana 
(nr  such  an  antanna  are  prasanlad  and  thi  principal  electrical 
critical  artaa  togathar  with  tha  main  taohnologiosi  and  mechanical 
charactsrlitlci  are  diKuisid  The  main  resulta  on  an  exparlmantal 
work  on  transverse  slots  ire  reported  with  their  impiluatloni  on 
the  snienna  design  criisris  Exparlmantal  results  (ridlatlon 
pitlsrris.  VSWRI  on  a breadboard  and  on  the  L-bsnd  modal  irt 
prsisntad.  Author 
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N74'310*0  EMI  F.ltctronlci  Ltd..  Ffithim  lEnalird). 

# UPPER  HAND  TELEMETRY  AERIALS  FOR  ROCKETS  AND 
MISSILES 

J Mahonty  //>  AOAHD  Aniannii  lor  Avionici  dun  1974 
17  p rail  IFor  avuilibllltv  •••  N74-3ie67  21-09) 

Fiitura  telamolry  tyaluini  on  iriaallui  and  rockola  ora  likely 
10  operala  al  upper  L-band  Iraguantriaa  The  advantagai  to  be 
pained  and  the  pioDlerne  likely  to  be  ancountarad  at  thaaa  hlQhar 
trariuanciae  and  thu  offectu  of  cbange  In  the  radiation  pattern 
due  to  tricruuaad  ulrjctrical  epuoiny  batwuon  Individual  aarlala  la 
given  lur  a widu  riinge  of  nuetllii  iliamatare  Mallioda  of  improving 
the  radiation  pattern  eovurnga  by  altering  the  phuee  diatribullon 
to  individual  aariale  and/or  Increasing  the  numbar  of  eerlala  era 
described  Effecte  caueed  by  mliilla  pio|sotlona.  i.s  wings  and 
lailfint  and  surrounding  alructurai  auch  at  launcher  tubas  and 
aircraft  fuielaga  upon  the  radiation  pattarn  are  dltoutted.  A 
compariaon  belyyaon  the  performance  of  axialing  talamalry  aerlalt 
operating  at  4B0  MMt  and  various  prototypa  upper  L-band 
aari.ile  Is  given  Problams  ralatlng  to  the  working  anvironmental 
conditions  lor  u wide  rangs  of  mlealla  applloatlona  are  da- 
aorlbad  Author 

N74-31081  Roma  Alt  Oavalopmant  Cantar.  Qrlfflas  AFB.  N.V. 
SLiCTRONICALLV  SCANNED  TACAN  ANTENNA  AS  AN 
BNROUTE  AND  TERMINAL  NAVIGATIONAL  AID 

Edward  J.  Chriiiophsr  In  AQARD  Anitnnas  for  Avionloa  dun. 
1974  11  p rafa  IFot  availability  laa  N74-316e7  21-091 

The  prinuiplai  of  operation  of  praaant  machanlcally  rotatad 
Tacan  anianna  ayitama  and  thair  psrlormanca  characlatlatloa  eta 
coniidarad  A Tacan  capabla  of  providing  lull  band  apstr  tion 
and  alelcironic  scanning  In  a aingle  radiating  ttructure  la 
damonatialed  The  array  approach  permits  alavallon  pattern 
shaping.  Through  a combination  of  alaap  pattarn  slops  al  tha 
horlion  and  low  elOa  lobae  bolow  the  hotbon.  tiling  la  late 
sentlilva.  l a bearing  crrori  ovar  the  required  epaclal  cuvatago 
of  the  Tacan  tyeiem.  which  era  Intiotiucsd  by  the  antenna 
envirunmsnt,  are  mlnirnuod.  There  are  no  moving  parte  that 
require  provanllve  malnlunance  anti  modular  design  allow  moat 
rspairt  to  be  made  In  tha  field,  ruducing  both  mean  lima  end 
mean  coit  to  repair  whan  compared  with  eslitlng  mechanical 
eyatomt  Author 

N74-31S92  AEQ  Talulunken.  Ulm  IWeit  Qetmtny). 

ANALYSIS  OF  FINITE  ARRAYS  OF  RECTANQULAR 
APERTURES  ON  CONOUCTINO  ELECTRIC  COATED 
CYLINDERS 

J Vogt  In  AQAHO  Antennae  for  Avionice  Jun  1974  7 p 
refs  (For  evailtblllly  eea  N74-31667  21-091 

The  aim  of  tha  preianlad  Ihsory  Is  lo  Inveetigata  tha  Inlluanca 
of  rnutal  coupling  and  craaplng  wavai  on  the  performance  of  a 
phased  arrey  antenna,  coniliting  of  a finite  numbar  of  aparturaa 
flush-mounted  on  the  surface  of  an  infinite  conducting  oylinder 
with  a concaniric  dielectric  covering  The  numerlcel  resullt  ehnw 
that  mutuel  eflects  ere  reduced  due  lo  the  cyllndeilciil  etruoture 
of  the  surface,  but  are  increased  due  to  the  dielectric  covering 

Author 

N74-31693  Office  National  tl'Eludee  »t  de  Reoharches 
Aeroapatleles.  Haris  IPrencol. 

MICROWAVE  ANTENNAS  FOR  HYPERSONIC  MISSILES 

Christian  Poult  In  AGARD  Antannas  lor  Avionics  dun  1974 
4 p isle  In  FRENCH.  ENGLISH  summary  (For  availability  see 
N74-318B7  21-09) 

Within  a night  program  almsti  at  analysing  phyalcsl  phe- 
nomena during  reantry  of  an  hypersonic  mlaeile  Into  the 
atmoBphuro.  three  types  of  antennas  were  used,  radiating  in  the 
S.  C end  X frequency  hands  The  type  of  antenna  ohoeeri 
(rectangular  irm  ambedded  In  alumina)  allowed  a design  aatiafylng 
particularly  vavaie  environment  conditilons  while  retaining  a widely 
open  ratllalioti  pattern,  which  parmitted  an  omnidlroct'onal  pattern 
set.  to  be  obtained,  by  a comblnetlon  of  aata  Author 


N74-31694  Royal  Aircraft  Establishment.  Pamborough  (Englendl 

THE  DESIQN  OF  WIDE  BAND  NOTCH  AERIALS  AND  SOME 
APPLICATIONS  TO  AVIONICS 

Qeorgs  Baglay  In  AQARD  Antennas  for  Avionics  Jun  1974 
9 p refs  (For  availability  see  N74-3ieB7  21-09} 

Experimental  results  obtained  from  notches  of  a variety  of 
rectangular  shupaa  cut  In  semi-infinite  metal  eectlons  are  reported, 
and  the  various  conbinatlons  of  canter  frequency  and  Impedance 
bandwidth  which  can  be  obtained  from  a notch  of  fixed  physical 
length  are  Illustrated  Tha  results  relate  lo  notch  uaed  In  tne 
self  resonant  mode,  without  any  additional  lumped  rencien:' 


Tha  vaiishloe  invealigated  (for  a fixed  length  notclil  ere  notch 
width.  Ihickriets  of  tha  ssction.  and  faad  point  position  It  Is 
poiilble  to  drive  the  notch  either  as  a narrow  band  quarter 
wave  radiator,  or  as  a half  wavs  radiator  with  a fraquancy 
bandwitith  of  2 0 1 Several  posiiible  application!  are  discussed, 
including  an  omni-aiimuthal  hqriiontally  polsrliad  radiator  with 
a band  width  ol  3 0 1 Author 


N74-3169B*  Jet  Ptopulaiun  Lab.  Calif  Init.  of  Tech.  Pasadona 
DUAL  FREQUENCY  DICHROIC  FEED  PERFORMANCE 

0.  A Bathkar  In  AGARD  Antannas  foi  Avionics  Jun  1974 
10  p refs  (For  availability  sea  N74-31l)67  21-00) 

(Contract  NAS7-100) 

CSCL  17B 

The  NASA  Daap  Space  Nat  IDSN)  In  support  ol  tha  Viking 
Mara  Piojaut  In  1976.  and  lor  aclance  and  technology  dsmonatra- 
tlons  during  tha  Marlnar-Vsnus-Marcury  mission  In  1974,  has 
developed  and  ImplamenIsd  a dual  IS-  end  X-band)  lead  for 
large  ground  miorowava  antennas.  This  feed  provides  lor  a 
multiplicity  ol  functions:  vary  low  llalsniny  oapablllty  at  each 
downlink  (spacaoiall-lo-aattlil  band  as  wall  ai  aimullinaous 
diplaxed  very  higti  cw  power  uplink  (carth-la-apaceoraltl  at  the 
S-bend  Iraquenoy.  Tplsl  64- m antenna  ayatam  psrformance.  Is 
conslderad  In  teims  of  gem.  operating  noise  temperature  and 
dual  beam  pointing  or  boraaight  colncldencs  Bacauaa  ol  tha 
unique  ibllily  lo  fold  ot  stow  tha  dual  band  faad  alsmanta  lor 
tingle  band  opaiatlona,  tha  psilormanot  dsllnlllon  balwean 
single  end  dual  band  operslioni  will  be  reliabla  and  ecourata. 

Author 


N74-31B9B  Siamant  A Q . Munich  (Wait  Qtrmanyl  Zsntrallab. 
luer  Nachrlchlentschnlk. 

EMPLOYMENT  OF  NEARFIBLD  CABBEBRAIN  ANTENNAE 
WITH  HIGH  EFFICIENCY  AND  LOW  BIDELOBIB,  TAKING 
THE  INTBLBAT-QROUND  BTATIONB  AND  THE  GERMAN 
HELIOS-TBLECOMMAND  BTATIDN  AB  IXAMFLJfB 

Uws  Lsupall  and  Wolfgang  Rebhan  In  AGARD  Aniannta  for 
Avionloa  Jun.  1074  10  p refs  (For  ivallabillly  att  N74-3 1667 
21-09) 

A numbai  of  tha  large  rallactor  aninnnai  now  amploysd  by 
ground  nations  lor  tilalllte  communication  art  conilructtd 
according  to  tha  naarflald  Ceiitgreln  technique.  After  t thon 
dtiorlptlon  ol  the  btile  eltotricti  principles  involved  ti  wall  ti 
ol  tha  method  of  ubtamlng  oonaUnt  ipartura  lllumlnitlan  with 
the  naarflald  antanni  also  and  thua  optlmlilng  alllolanoy  by  suitable 
ihtping  ol  tha  rellactori,  a novel  dailgn  lot  aniinnti  ol  thli 
type  dlicuttad.  It  tllowa  tha  sldalobts  ol  the  I'adiatlon  pattern 
to  be  rtducid  without  exotiilvelv  reducing  gain  A sptclal  toroidal 
aperture  illumlnaliDn  and  a favorable  arrangement  ol  tha 
subrallaotrar  aupporti  are  uaed  (ot  Ifiis  purpose.  The  dimenalont 
and  design  of  tha  28  6-m  antennas  already  mantlonad  In 
connaclion  with  tha  Inteltal  tyslam  oie  ditcuttad  and  tha  30-m 
antenna  now  under  construction  lor  the  German  Hallos  telecom- 
mand saiation  dsacribad  as  an  sxatnpli  lot  the  rtslliotlon  of  an 
anienns  with  low  sidalobas  Tha  radiation  characlatlstica  al  higher 
ftaquanciss  and  the  cross-polirliatlon  propattlaa  with  the  aid  of 
mssBured  radiation  patterns  are  llluatralsd.  Author 

N74-316B7  Maaaarschmitl-Boslkow-Blohm  Q.m.b.H.,  Ottobrunn 
(Waal  Germany)  Dynamics  Oiv. 

DEVELOPMENT  OF  AN  B-BAND  DUAL  MODE  HORN  FOR 
TELEMETRY  RECEPTION  BY  THE  100  M EFFELEBERO 
RADIO  TELESCOPE 

W.  Hast  and  B.  Llasankoatlar  In  AQARD  Aniannit  lor  Avionics 
Jun.  1874  8 p rail  (For  ivallabllltv  see  N74-316e7  21-091 

A Oragorlin  entanna  ayslem  with  1(X)  m paraboloid  Is  bting 
aquippad  with  a dual  mods  horn  feed  In  the  iscondirY  Iccus  to 
pruvida  favorable  gain  and  nclaa  lamparaluie  characisrisllcs.  Tha 
limited  size  of  the  apex  cablne  demanded  length  reduction  by 
optimizing  tha  hoin  faed  zone  In  addition  a directional  coupler, 
integrated  In  tha  horn  feed  zona,  la  davelopad  for  special  test 
purposes.  All  meatursmanis  during  tha  davsiopmsnt  period  as 
well  ai  the  qualification  taala  aie  been  carried  out  on  a X-band 
scaled  model  The  design  of  tha  original  horn  lead  aimed  In 
particular  at  chaapnaia.  a short  manufacturing  period  and  a low 
weight  Thus  a frame  conatructlon  with  non  supporting  inner 
horn  structure  la  applied  Author 

N74-316B3  Air  Force  Cambridge  Research  Labs..  L Q.  Hintcom 
Field.  Mass  Microwave  Physics  Lab. 

ARRAY  AND  REFLECTOR  TECHNIQUES  FOR  AIRPORT 
PRECISION  APPROACH  RADARS 


172 


Hobart  J.  Malllouii  and  Philipp  Blaekimllh  In  AOARO  Anltnnat 
lor  Avionici  Jun  1974  14  p tali  (For  avallabillly  aaa  N74-31067 
21  09) 

Tha  nurrant  itiia-ol  tht-art  among  array  and  array/ rtllastor 
antannaa  lor  llmitad  acan  covaraga,  la  aunrayad  artd  aoma  naw 
array  taohniquaa  lor  thia  appllaallon  ara  iniroducad.  Olhar  ayatam 
paramataia.  atioh  aa  Iraquoncy  aalaotion,  ara  diacuaaad  In  light 
of  thair  Inlluanca  on  antnnna  daaign  raquiramania  but  tha  prlnclpla 
laak  addtaiied  by  tha  papar  la  to  uaa  tha  paramaiara  of  praaant 
PAR  anianna  ayatama  to  eatimata  tlia  putantial  advantagaa  of 
now  technology.  Examplaa  citad  aa  now  lachnology  Includa  tha 
uaa  of  ariaya  to  load  dual  raflactura  oi  lanaaa  lor  improved 
apartuia  alficiancy  and  laducod  array  aiia.  and  tha  AFCRL  array 
taohniquaa  uaing  large  multimode  aparturea  lor  grating  loba 
auppraaalon  and  paltarn  oonirol.  Compailaona  of  theta  typaa  of 
taohnologv  art  given  for  talaolad  applloallona.  Author 

N74-3ian  Royal  Aircraft  Eatabllthmanl,  Ftrnborough  lEnglandl. 

Nona  ON  THI  RADIATION  RATTIHNa  OF  HF  AERIALS 
INSTALLED  ON  HEUCOPTIRS 

W.  T.  Blackband  In  AQARO  Antannaa  for  Avionica  Jun 
1974  e p (For  availability  aaa  N74-3ie87  21  091 

The  fundamental  modaa  of  alactrlcal  oaolllallon  of  a helicop- 
ter are  contldarad  and  lhair  radiation  pattarnt  predicted.  Scale 
modal  anparlmanta  have  oontirmnd  lhaaa  pradlotlont.  Two  modaa 
of  rotor  modulation  ara  potalbla.  Thaat  have  dilfarani  ohataeiatla- 
tioa,  tha  firtt  affacting  algnalt  at  all  aaimutht  while  tha  aflaeta 
of  the  other  ara  moat  apparent  near  to  minima  In  tha  radiation 
pattern.  Author 


N74-31700  Fortchungalnatliut  fuar  Hochlraquantphyaik, 
Warthhovan  IWaat  Germany). 

RADIATION  CHARACTERISTICE  OF  THINNED  ARRAY 
ANTENNAS 

W.  Soantgaralh  In  AGARD  Antannaa  lor  Avionica  Jun.  1974 
10  p rala  {For  availability  tea  N74-3ie67  21-09) 

Tha  wall  known  atallallual  ralatlona  batwaan  alainani 
diatributlon  and  radiation  pattern  of  danalty  taparad  arraya  ara 
aurvayad.  Following  a dlaouaalon  of  tha  atatlatical  diatributlon  of 
tha  aignal  anargy  In  aldaloba  diraotlona,  tha  affacta  on  tha  radiation 
pattern  of  a apaclal  clamant  diatributlon,  l.a.  tha  minimum  dlatanca 
of  hall  a wavalangth  batwaan  adjacent  alamanta  la  Incraaaad  to 
one  wavalangth,  ara  alao  treated.  A brief  atudy  concerning  tha 
problama  which  ara  oauaad  by  tha  digitally  controllad  ^aaa 
ahiftara  commonly  uaad  In  phaaad  array  taohniqua  la  incluM. 

Author 

Ny4-31701  Oautacha  Forachunga-  und  Varauchaanatalt  fuar 
Luft-  und  Raumfahrt.  Brunawlck  IWaat  Germany).  Inat.  fuar 
Flugluahrung. 

IN-FLIGHT  MEASUREMENT  OF  AIRCRAFT  ANTENNAE 
RADIATION  PATTERNS 

Ftalmut  Botha  In  AOARO  Antannaa  lor  Avionica  Jun.  1974 
9 P rafa  IFor  availability  aaa  N74-3ie67  21-09) 

An  In-lllght  maaaurlng  ayatam  which  It  camplataty  in- 
dependant  from  groundbaaad  poaltkin  finding  equipment  Ilka  radar 
and  klnathaodolftat.  Tha  rnaaaurlng  method  It  baaed  on  VOR 
(Vary  High  Fraquancy  Cmiiidlraotlonal  Range  Syatam)  and  DM£ 
(Dlatanca  Maaaurlng  Equipment)  Information  obtained  onboard 
tha  aircraft.  Thit  Information  it  talamalarad  togathar  with  the 
other  nacataary  paramotara  Ilka  haading,  altitude,  pitch  and  roll 
anglaa.  Thaaa  paramatara  ara  uaad  to  calculate  tha  atpact  angle 
and  tha  dlatanca  of  tha  aircraft  from  the  ground  bated  field 
intanaity  maaaurlng  device.  Real  time  calculation  It  dona  on  a 
digital  computer  Tha  computer  output  vuppllaa  aapact  angta  and 
dlatanca  coiractad  field  intanaity  at  wall  at  lllght-path  paramatara 
In  analog  voltagaa  for  graphic  praaentation.  After  a detailed 
dancrlptlon  of  the  maaaurlng  method  and  ayatam  tome  axam- 
plai  of  maaturad  pattarna  are  ahnwn.  In  addition  tha  magnitude 
of  pottlMa  arrort  In  the  plotted  radiation  pattarna  art  dlt- 
cuatad.  Author 


N74-31702  Naval  Rataarcli  Lab.,  Waahlngton.  0 C. 

DYNAMIC  MEASUREMENT  OF  AVIONIC  ANTENNAS 

I.  D.  Olln  and  E.  E.  Maine.  Jr.  In  AGARD  Antannaa  lor  Avionict 
Jun.  1971  14  p rafa  (For  availability  tea  N74-3ia67  21-091 
Tha  aqulpmant,  data  handling,  flight  control  and  aoma  of 
tha  raaulta  obtained  with  a ayatam  apaclllcally  datlgnad  for 
dynamic  maaauramantt  la  datcribad.  Tha  datarmlnallon  of  aircraft 
atpact  angle  utae  an  approach  baaad  on  maaauramanla  made 
at  tha  ground  radar  alta  with  tha  aircraft  flying  atraight  Una 
couraau.  Than  making  certain  aatumptiona  ragtrdlng  flight  attltuda. 
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a proper  coordinate  ironalormatlon  can  ba  aflactad  and  prlm.lptl 
plana  maaauramantt  plotted.  Tha  antenna  aignal  tourca  la  provided 
by  a delayed  beacon  triggaiad  by  an  Illuminating  radar  and  driving 
the  anianna  under  taaia  To  llluatrata  the  raaulla  patterns  for  a 
X-btnd  Intlallatlon  are  thown.  Covaraga  can  ba  provided  for  an 
ailmuth  profile  from  nota  on  (0  dag)  to  tall-on  I1B0  dag)  and 
for  an  elevation  piollla  beam  0 dag  to  30  deg  below  the  aircraft 
for  fixed  ailmuth  atpacia  of  nota  on  and  tall  on.  Angle  accuracy 
It  I-  or  - 2 dagraat  and  tha  accuracy  ol  antenna  gain  motaura' 
manta  la  astlmotad  to  be  I or  - db.  Author 

N74-31703  Tachnischa  Hochtchule.  Aachan  (Watt  Germany) 
AN  IMPROVED  MEASURING  TECHNIQUE  FOR  INVESTIGA- 
TIONS OF  THE  NEAR  FIELD  REGION  OF  ANTENNAS 

Ruedigar  Andata  In  AOARO  Antannaa  lor  Avionici  Jun.  1 974 
B p rail  IFor  availability  tea  N74-3iaB7  21-091 

A new  icallaring  tachniqua  lor  low  reaction  maaiuramanti 
ol  ilactromignallG  flalda  li  praianlad  uting  a email  diode  probe 
wlthodt  any  eonduoliva  faadir  Tha  bailc  principle  ol  thia  tachniqua 
mikaa  uaa  ol  tha  Iraquanoy  mixing  property  ol  a mlorowava 
diode  ai  loattarar  to  oonvart  tha  probe  aignal  to  tha  X-band 
miorowaya  range  whaia  It  aaally  can  ba  tranimittad  and  picked 
up  by  a remote  auklliiry  antenna.  Tha  thaoratlcal  background  la 
given  and  aavaral  maiiuramant  aat-upa  (or  dlffarini  operation 
condlllori  ara  dlicuiiad.  Author 


N74-31704  Diuficht  Forachunga-  und  Verauchtanitilt  fuar 
Luft-  und  Raumfahrt.  Obarpfaffanhofan  (Watt  Qttmany).  Iiiit. 
fuar  Flugfunk  und  MIkrowallait. 

DETERMINATION  OF  THE  MOVEMENT  OF  THE  APPARENT 
PHASE  CENTERS  OF  AIRCRAFT  ANTENNAE  FOR  CAL- 
IBRATING THE  ZDSS  INTERFEROMETER 

A.  Iichrolt  and  S.  Modabbar  In  AGARD  Antannaa  for  Avionloi 
Jun.  1974  2B  p tala  IFor  availability  tea  N74-3ieS7  21 -OBI 
A new  method  lor  tha  datarmlnallon  ol  tha  curve  on  which 
tha  apparent  phaaa  cantari  for  an  aircraft  anianna  moving  with 
raapact  to  aapact  anglaa  ia  praaantad.  Tha  definition  ol  tha  apparent 
phaaa  canter  la  diacuaaad.  Thi  taat  aqulpmant  la  axplalnad  by 
maana  oi  a achamitic  diagram.  Scurcat  of  error  and  tha  accuracy 
of  lha  approximation  method  lor  analytloal  datarmlnallon  ol  lha 
phaaa  function  ara  alto  diacuaaad.  An  ALGOL  computer  program 
It  davalopad  for  tha  caloultllon  of  appaiant  phaaa  oantara  from 
mtituttd  data.  Finally,  tha  davalvpmani  and  lha  optimlitlltin  ol 
Ihi  radlatora  maaling  the  laqultamanta  ara  datcribad.  Author 

N74-3I70E  Fortchungalnatliut  luai  Funk  und  Mathamallk. 
Wtithovan  (Watt  Otrmanyl. 

OFF-BORESIGHT  ANOU  ESTIMATION  WITH  A FHAIE 
COMPARISON  MONOPULSE  EVSTIM 
W.  Sander  In  AGARD  Antannaa  lor  Avionloi  Jun,  1974 
13  p rala  IFor  availability  aaa  N74-31BB7  21-091 

Tha  problem  of  oatlmallng  tha  angle  ol  arrival  la  conildaiad 
(nr  phase  comparlaon  monopulta  IPCMI  ayitam  In  tha  ptaaanca 
ol  Intarnally  ganatalad  thermal  nolta.  A maklmum  llkalihood 
analyali  pinducaa  tha  form  of  tha  eatimata  which  doaa  not  differ 
atsantlally  from  that  found  aarllir  for  an  amplitude  companion 
monopulsa  (ACM)  ayatam.  In  deriving  tha  probability  denilly 
function  ol  lha  aitlmitt.  no  approximations  ol  tha  nonlinear 
monopulaa  error  curve  ara  made  Thtralora  mean  and  variance 
of  tha  astimata  computed  by  numerical  Integration  ara  valid  at 
any  aignal  nnlaa-rallo  and  at  any  angle  Tha  blaa  of  tha  atlimata 
at  low  and  modaraft  SNR  It  highar  than  known  by  other  theorlti. 
A computer  almulatlcn  ptovaa  lha  ccrraotnait  ol  lha  raiultt  A 
comparlaon  batwaan  radar  and  paaalva  beacon  tracking  moda  It 
made,  and  tha  problem  ol  bldimantlonal  angle  maaturamenl  la 
mentioned.  Author 


N74-3170S*  Ohio  Stela  Univ.,  Columbua  ElaotroSclanca 
Lab. 

ROLL  PLANE  ANAIVSIE  OF  ON-AIRCRAFT  ANTENNAS 

W.  D Burnalda,  R J.  Marhalka.  and  C.  L Yu  In  AGARD  Antannaa 
Id  Avionica  Jun  1974  23  p raft  (For  tvailtbllity  aaa  N74-3 1867 
21-091 

(Grant  NQR-3B-0Ua-144l 
CSCL  17B 

Tha  roll  plana  radiation  pattarna  ol  on-iltoralt  antannaa  are 
analyiad  uaing  high  Iraguancy  tolutlont.  Thia  la  a batic  atudy  ol 
airoralt-anttnnt  pattern  parformanci  in  which  tha  aircraft  la 
modallad  In  lit  moat  batic  form  Tha  lutalaga  la  ataumad  to  ba 
a parfactly  conducting  alllplic  cylinder  with  tha  antannaa  mountad 
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nur  Ih*  lop  or  bottom  Th«  wingi  ar*  iiniulllod  by  arbltririly 
many  aldtd  Hat  plataa  and  tha  anginaa  by  cliculai  cylindtia. 
rha  pattarns  in  aach  caaa  varlfiad  by  maaauiad  taiulla  lakan  on 
tlmpia  modelt  aa  wall  aa  acala  modeli  ul  actual  alicrah  Authoi 

NT4-31707  Hughaa  Airctalt  Co.,  l-'ullanon.  Calll  Ground 
Syalami  Group. 

INVESTIQATION  OF  CHARACTEIIItTICt  AND  PRACTICAL 
IMPLEMENTATION  OF  AHBITRARILV  POLARIZED  RADIA- 
TORS IN  SLOT  ARRAYS 

J.  S.  Ajloka.  D M Joa.  R Tang,  and  N.  S Wong  In  AQARU 
Antannaa  lor  Avionica  Jun  1974  IB  p lala  (For  ayaliablllty 
laa  N74-316e7  71  OS) 

IContracI  F19828-70  C 0142I 

Tha  faaaibllily  ol  obtaining  aibllrary  polariiatlon  in  Doth  ana 
and  two  dlmanilonal  ariaya  of  aloli  In  dual  moda  blfuroalad 
wavaguldaa  has  baan  damonitratad  Tha  radiating  alamani 
conaiili  ol  a pair  ol  croiaad  alota  In  tha  aidawall  ol  a blfuroalad 
rtclangular  wavagulda  that  coupla  to  avan  and  odd  wouagulda 
ntodaa.  Ona  llnaai  polariiatlon  la  aacitad  by  tha  avan  or  aum 
moda  and  tha  orthogonal  llnaar  polariiatlon  la  axoltad  by  lha 
odd  or  diflaranoa  moda  By  auparpoting  lha  aum  and  dillaranca 
modal  in  tha  piopar  amplliuda  and  phaaa,  any  arbitrary 
polariiatlon  can  ba  aynthailiad.  A two-dimanalonal  array 
conalatlng  ol  alghi  wavagulda  llnaar  arraya,  larrita  phaia  ahlftara 
tor  acanning  In  tha  plana  normal  to  tha  llnaar  arraya  and  a laad 
natwork  lor  powar  dlatrlbutlon  and  polariiatlon  control  waa 
conatruotad.  Good  ladlatlon  parlorinanca  lur  vailoul  poliuliailoni 
wan  obtalnad.  In  tha  caaa  of  llnaar  polariiatlon.  tha  cron 
polariiatlon  componant  waa  down  on  tha  ordar  ol  mlnua  2E  db 
and  In  tha  caaa  ol  circular  pularlialloit.  tha  axial  ratio  waa  on 
lha  ordar  ol  1 db.  Tha  polariiatlon  waa  controilad  with  a phaaa 
ihlltar  Cloaa  In  aldalobaa  til  battar  than  20  db  warn  obtalnad 
lor  all  polarlialloni.  Author 


N74-3170S  Farnmaldatachniachaa  Zantralamt.  Daimatadi  (Want 
Garmanyl. 

RTIPPED  REFLECTOR  ANTENNA  WITH  A SECTOR 
SHAPED  MAIN  BEAM 

H.  Thlolan  In  AGARO  Antannai  (or  Avionloa  Jun.  1874 
IB  p rala  (For  availability  laa  N74-3ie87  21-08) 

Tha  optimum  pattarn  ol  an  antanna  ol  talacommunloallon 
or  talavlalon  broadoaatlng  aatallltaa  conalata  In  a loolor  ahapad 
main  baam  without  any  alda  lubaa.  In  thla  coaa  tha  tdga  gain 
It  4.1  db  highar  than  that  of  a oonvaiitlonal  antanna.  Thaory 
Indloatna  that  auch  a palturn  la  prodvioud  by  a ciruuloi  upuilura 
lllurnlnotad  by  tha  oiulllating  tunoilon.  Moaiurumvnta  wora  moda 
with  a pnrabulold  raflactor  untcnna  conloinlng  a illvluutric  diah 
In  Ita  cantrol  lona  Thla  dlah  allacta  a phaia  rovuraal  of  ISO  dog 
batwaan  tha  control  aona  and  the  romaininci  ring  tnno  ol  lha 
rallaiitor.  tha  odga  gain  of  Ihia  unlannu  la  1 db  lunliai  thun  that 
of  a convanllunil  antonna  An  Inoranau  ol  14  dli  ubtalnud  by  a 
battar  laad  ayatam  It  la  ulau  itoaaiblo  In  uchluvu  the  phaaa 
ravaraal  by  an  arrangoinant  cf  muiallic  alviia  with  u hulght  ol 
about  ona  quartar  wovolcngih  If  an  aniennu  with  two  or  mote 
ring  lonau  la  uaait.  n tuithcr  incruoau  of  tho  utlgu  tjum  cun  ire 
obtalnad  Author 


N7B-2S047I  Adviapry  Group  for  Aatoapace  Reaaarch  and 
Davalopmant.  Parla  IFtancu) 

CUSTOM  OESIQN  FOR  LARGE  EGALE  INTEGRATION 
(LSI) 

Apr.  I87B  160  p rala  Coni  hold  at  Patio  21-22  Api  1876. 
at  London  24-26  Apr.  1876.  at  Roma  28-28  Apr  1876 
IAaARD-LS-751  Avulh  NTIS  HC  $6.76 

Tha  taohnlduao  and  mathodo  ol  rJciigning  cuatom  clrcuita 
lor  large  acale  Inlagrallon  are  outlined.  Ciroull  dealgn  leuturea 
are  praaantad  which  covtr  matal  cxlda  aamiconductor.  bipolar, 
and  atatidard  cell  monallthic  taohnology  In  addition  lo  Aini  hybrid 
tachniquaa  lor  multi-chip  modulaa.  Tha  preparotlon  ol  maater 
artwork  by  computar  graphico  and  Iho  aatabllahmant  ol  tatiafaotorv 
quality  toiurance  Intarlacea  arc  olio  diacuoaad.  For  Individual 
llllii,  aaa  N7B-26048  through  N76-26063 

N7B-2B04B  Plaaiay  Co.  Ltd.,  Towotattr  (England) 

HIGH  PERFORMANCE  B)P01AR  TECHNOLOGY  FOR  LSI 

P.  C.  Newman  In  AGARO  Cuilorn  Dooign  lor  Large  Scale 
Inltgretlon  (LSI)  Apr  1976  22  p rala  (For  availability  aaa 

N76  26047  16-33) 

The  Plaatay  bipolar  proctaa  3 and  the  Fairchild  iaoplanar 
prueaaa  era  daacrlbed  In  dotall  Parlormanca  nhataclatialica  ol 


lha  baalc  npn  tranolatota  In  prooaaa  3 are  brlaHy  dlocuatad. 
Soma  circuit  daoigna  conductad  on  the  two  procaaaai  Include  ■ 
programmable  logic  array,  an  arror  datectoi  lot  digital  ttanimlt- 
tiona.  and  random  accaaa  268-  and  ia24-bll  mamoriea.  Inieotlon 
logic  la  deacrlbad  and  Ita  impact  on  largo  acalt  integration  and 
proceaslng  lachnology  la  diacuaoad.  L.S. 

N7B‘2S04S  Aaioolatad  Samiconducto'  Minufaclurara,  Ltd., 
Southampton  (England). 

THE  DESIGN  OF  MOB  INTEGRATED  CIRCUITS 

R.  A Hilbourna  In  AGARD  Cuatom  Daaign  lor  Large  Scale 
Integration  (LSI)  Apr.  1976  20  p rail  (For  availability  tat 

N76-2E047  16-331 

Tha  ptinciplaa.  conatralnli.  end  lachniquaa  which  datarmina 
lha  mathoda  uaad  lor  lha  dtiign  of  metal  oxide  aamiconductor 
Intagraiad  oirculli  era  daierlbad.  Tha  two  baalo  approaohai  ate 
unlohannel  oirculli.  uaing  althir  p or  n ohannal  uinilitoia,  and 
complamantary  clrcuita,  uaing  • combination  ol  both  typaa  ol 
tranalitora,  Tha  taohnologlai  and  cirouli  Implloatlona  of  thaaa 
two  approaohaa  ara  dlioutiad  and  ralalad  to  tha  larga  aoala 
Inlagrallon  reguiramenli  ol  high  packing  dtnslly  and  low  powar 
dlaulpatlpn  par  gala.  Tha  concapta  ol  dynamic  and  aiatlc  logic 
and  tha  advaniagaa  of  oomblnlng  anhancamant  and  daplallon 
davloaa  In  a circuit  are  Includad.  Tha  daiign  prccaduia  la  daierlbad 
and  olioult  lubayitami  and  tha  completa  circuit  ara  almultlad 
on  I computar  to  aniura  proper  operation  Tha  maak  circuit 
layout  Ik  alio  almulitad  tha  check  lor  corraapondenca  with  loglo 
ilmulatlon.  Author 


N7B-2BOBO  Mullard,  Ltd.,  Mitcham  (England) 

FILM  HYBRID  CIRCUITS  FOR  LSI 

Maivyn  Q.  Harwood  In  AGARD  Cuatom  Daaign  (or  Larga 
Scale  Integration  (LSI)  Apr  1978  16  p rala  (For  availability 
aaa  N7&-2B047  10-331 

Thick  and  thin  film  hybrid  laohnoinglaa  ara  dlacuiiad  (or 
uta  with  large  acala  Intagrotad  davloaa.  Matarlala  uiad  lor  the 
patalva  portion  ol  tha  circuit  and  their  propartlae  era  outlined, 
with  particular  attantlon  to  Interaction  with  bonding  malarleli. 
Typai  ol  Iniagratad  and  attached  componenia  ere  Included  li  e. 
loalatora,  capaolloia.  and  aamleonductoral  and  malarleli  end 
teohniquea  moat  lultabla  (or  attaching  componanta  to  tha  Him 
olrouil  ara  Indicalad.  Tha  ellacta  ol  invlronmenlil  Ireatmant  end 
ol  vailoui  paokaglny  mathoda  ate  contidirad,  and  damaga 
piavantlon  maaauiaa  ara  aatabllahad.  Basic  dtiign  guldallitaa  ara 
givtn.  Author 

N7B'2B0BI  Calma  Co.  Wlltshlro  (England) 

INTERACTIVE  GRAPHICS  AND  ARTWORK  PREPARA- 
TION 

MIchaal  A.  Northwoud  In  AGARD  Cuatom  Dtiign  for  Larga 
Scale  Integration  (LSI)  Apr  1976  6 p (For  avilliblllly  aiu 

N7B-25047  16-33) 

Tha  lachniquaa  avallablv  to  pioduca  final  production  art- 
work from  an  anginaaring  layout  akatch  art  daacrlbed  Vetloui 
compute'  aide  capobla  of  aixixting  In  tha  dealgn  and  production 
or  tha  larga  acala  integration  layout  ara  axamlnad,  with  empheeli 
on  tha  ute  ol  Interactlvn  graphlca  ayalema.  The  hardware 
componanu  and  software  lacllltlei  ol  the  graphlca  cyitami  ara 
deacilbed  in  detail  Machines  loi  translariing  circuit  layout  from 
I computar  data  beta  to  (mil  production  artwork  ara  axamlnad. 
Tha  merlla  and  dliadvantagas  ol  tha  tachniquaa  ol  cutting,  acribing, 
pholoplotling.  and  pattarn  ganaration  are  walghad.  Author 


N7B-2BOE2  Motorola,  Inc.,  Phoinix,  Aril  Semiconductor 
Produota  DIv. 

QUALITY  ASSURANCE  ASPECTS  OF  CUSTOM  LSI 

J.  L.  Flood  In  AGARD  Cuatom  Doilgn  lor  Large  Scale  Integration 
(LSI)  Apr.  1976  26  p rifa  (For  availability  ate  N76-26047 
16-331  J-' 

1ht  Importance  of  ttindtrdiiing  the  datignT  ininulaotuilng, 
and  ttating  ol  outtam  large  scale  Iniagratad  circuits  Is  emphi- 
•lltd  to  titura  high  quality  and  rallablllty.  Tha  complexities  ol 
memilaoturlng  snd  electrlcsl  testing  standerdlxition  are  outlined 
and  the  need  lor  inaiiactor/vandor/cuatomar  Intareotlon  la 
tuggasisd  LB. 

NVS-1B0S3*  Radio  Carp  ol  Amarico.  Camden.  N.J. 

DESiGN  AUTOMATION  TECHNIQUES  FOR  CUSTOM  LSI 

ARRAYS 

Alban  Fallar  In  AGARD  Custom  Darlgn  for  Large  Senia 
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I J A 

1.-  I f.  Intagritlon  (L8I)  Apr.  1876  16  p (For  fvilllbilltv  lat  N7S-2B047 

16.331 

; ' IContracti  NAS12-2233^  NASB-2y072:  DAAB07-0176) 

I C8CL  09C 

I Tho  itindord  call  daiign  tutomitlon  taohniqua  l>  daicribad  ] 

I j it  in  ipproich  (or  ganiriting  random  loglo  PMOS.  CMOS  or 

I ' CMOS/SOS  cuitom  largo  acila  intigrition  irrayt  wMh  low  Inlllil  | 

nonricurrlng  coita  and  quick  turnaround  lima  or  riailgn  cyola  I 

Tha  ayitam  li  compoaad  of  piadoaignad  olrcull  lunctlona  or  calla 

I and  computor  ptogrami  capabla  of  aulaniollc  placamant  and  ' 

, Intaioonnaellon  of  tha  calla  in  accordanca  with  nn  Input  data  ! 

nat  lilt.  Tha  program  ganarataa  a tot  ol  matructloni  to  driva  an  . 

automatic  praclalon  artwork  ganaralor  A latlai  ol  lupport  daaign 
automation  and  almulatlon  programa  era  daicribad,  Including 
' prograini  for  varlhylng  corractnaai  of  tha  loglo  on  tha  irraya. 

parlormlng  dc  and  dynamic  analyala  ol  MOS  davicas.  and  ! 

gonaratlng  tail  laquancii.  Author  I 

I 
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34  FLUID  H'iECHANICS  AND  HEAT  TRANSFER 


34  FLUID  MECHANICS  AND  HEAT 
TRANSFER 

lni:luduF  bouDdutv  l(iv>l'l-.  hydroclvnjimicii.  fluiilicH.  nitisii  tuiniilai. 
and  ablation  couliny  Foi  toluliid  infoiniatinn  sail  also  02 
ylfi/of/y/hi/ii/as  and  77  ThDifnot/ymiinn's  ntul  Sttitishctii 
P/H'.MI.'.S 


N74-1Sfi3S||l  AdviiOtv  Qniup  tor  Aaroapacn  Reaaarch  and 
Davtlopmant.  Patii  (Franct) 

AN  INVESTIflATION  OF  UIFFEPENT  TECHNIQUES  FOR 

UNSTEAUV  RRESSURE  MEASUREMENTS  IN  COM- 
RRISSIBLE  Flow  AND  COMFARIBON  WITH  UFTINQ 
SURFACE  THEORY 

R.  Dailuyndir  (ONERA)  and  H.  Tljdiman  (NLR,  Amilatdam. 
Ndbarlandi)  Jin  IB74  TS  p Priaintid  il  Ihi  37th  AQARD 
Struct,  and  Mit  Pinit  Muting.  Thi  Higui.  7' 12  Oct.  1973 
I.AQARD-R-B17)  Avill  NTIS  HC  $4  76 

Wind  lunnil  ntiiauriminti  of  unitiady  iitudynimlc 
piiiaurii  It  high  lubionic  ipndi  wen  corductid  Thi  nrulta 
oblulnid  by  two  dillirint  prooiduiia  irii  priiintid.  Flultii  tiiti 
win  ilio  oondumid  on  ihi  kimi  modil  ii  that  uiid  lor 
unitiidy  priiiuii  moiiuriminti  Nituril  triquinoiii  irtd 
dimping  viIum  win  dilirminid  it  contiint  Mich  numbir  ind 
virylng  Irii-itiiim  dynamic  pritiiuri.  Tiblii  ol  diti  ind  giiphi 
in  includid  to  compiri  thi  ritiilti  obtilnid  by  thi  two 
inithudi  Author 


N74-2BS22||I  Adunory  Group  for  Airoipici  Ritiirch  ind 
Oivilopminl.  Pull  IFnnoil 

THEORY  OF  FLOWS  IN  COMPRESSIBLE  MEDIA  WITH 
HEAT  ADDITION 

Juirgiii  Zlirip  (Karlituhi  Unlv  I May  1974  SB  p till 
{AQAROogriph'191.  AQAnD'AQ-19t)  Avill:  NTIS  HC  $6.26 
A lyiiimiilc  aurviy  li  uiidiniliin.of  thi  thiorv  ol  tht  ilfiot 
ol  I givin  hilt  addition  on  thi  How  of  i oompriiilbii  midium. 
Hiri  ttiidy  ilowi.  Lioth  oni'dlmanitonil  and  multl-diminalonil. 
llniir  and  nonllniii.  an  tivitid.  Ginildaratlon  li  gIvin  to  addition 
ol  mm  and  momintum  to  • itnimlubi  a«  will  ii  ol  iniigy. 
intliiiting  iqtilvaliricia  arlii  hiri.  Thi  halt  cm  bi  dlitributid 
coiitinurauily  In  thi  How  Inld  or  iddid  at  ftonti.  For  pnotlcai 
•pplico'iona.  the  nductlon  of  tha  drag  of  a body  In  (light  by 
hail  addition  In  tho  How  flild  ii  Important.  At  iitrimily  high 
valoclllia  tha  ptoblim  iriiit  ol  propulilon  by  iiitirnil  combuitlon 
Nin,  tha  inargy  i»  to  b»  trinifirnd  dinotly  to  thi  flowing 
midlunt.  It  thi  high  yiloolty.  For  thi  iviluitlon  ol  vuoh  an 
inirgv  addition,  rifitinci  li  midi  lo  Ihi  propulilvi  idlciincv. 
■I  wilt  li  Ihi  lift  and  drag  of  tha  body  Authoi 

N 74-28766#  Advltory  Group  lot  Airoipici  Riiiatch  and 
□avilopmont.  Pirn  (Fianca). 

NUMERICAL  METHODS  FOR  PREOICTINQ  SUBSONIC, 
TRANSONIC  AND  SUPERSONIC  FLOW 

I U.  Taylor  lAiruipaca  li^irp . El  Sagundo.  Cilil.)  and  P.  F. 
Yagpy,  ad  lArmy  Air  Mobility  Rat.  and  Davalop.  Ub.  MollutI 
Flald.  Call!  I Jon  1974  62  p tola 

lAQARDograph-IH?.  AaAHD-AG-1871  Avail:  NTIS  HC  S6 75 
Tha  methodi  avillabla  lor  numarlcol  computation  ol  lubionlo. 
Iranitonic  and  nupanonlc  llowi  iia  diacuiiad  and  commanti  an 
includid  on  tho  chanctarlatlaa  ol  tha  popular  mithoda.  Both 
invitcid  and  vlicoui  computation  mathodi  an  addraiiad  A 
brill  account  ol  tha  bane  approanhai  for  davaloping  mathodi 
Initlatai  tha  diacuiiinn.  Alio  includid  la  a ganaral  lummary  of 
tha  ctata  ol  tha  art  of  computational  mathodi  along  with  luggiatad 
approachai  for  lolving  problami  in  each  ana.  Tha  rtpotl  la 
concludari  with  racommandatloni  lor  futura  itudy  and  davalop- 
mint.  Authoi 


N74'30627|  Advmary  C'oup  lor  Aaiotpaua  Riaaaroh  and 
Davaloprnnnt.  Par,a  (Franca) 

ANNULUS  WALL  BOUNDARY  UYEHS  IN  TUR- 
BOMACHINES 

J H Horlock  (Cambiidga  Unlv  I and  H J Parkini  IGE.  Whattlon*. 
Engl  I May  1974  69  p lelir 

lAQAHD-AO  185.  AGARDograph  lBB)  Avail  NTIS  HC  S6.60 
A Htiidy  wui  cunductad  lo  datarmina  tha  charactinatici  ol 
annuluik  wall  boundary  liyara  in  turbomachinii  Th#  iub|acta 
covtnad  includu  tha  lollowlny  1 1 1 •impin  two-dimanaional  boundary 
layur  calculation  maihods  lot  analyzing  How  chariclariatlci.  121 
Ihii  natura  ol  oiiicaria  lacondiry  How*,  and  I3I  Miloimalion  on 


ciscadaa.  annular  ciacadat.  and  compraatoia  which  provida  tha 
aKponmental  input  eisantial  lo  tha  davalopmant  ol  calculation 
mathodi  Tha  study  producad  a milhod  lor  pradicting  tha  lull 
thraa  diminiional  boundary  layar  that  davalopi  through  a tingla 
blade  row  of  a turbornachint  A computir  program  lor  tha 
uilimatlon  ol  innulua  blockagi  la  llitad  Authoi 


N74-3221B||I  Advlioiy  Group  lor  Aaioipaca  Riaiarch  and 
Davalopmant.  Piili  (Franca) 

RADIATION  COOLINQ  OF  RRORULSIVE  NOZZLES  |LE 
REFROIDISSEMENT  PAR  RAYONNEMENT  DBS  TUYERES 
PROPULSIVES) 

J.  J.  Barnard  IParia  Uiiiv.l  and  J.  Ganot  (ONERA,  Parla)  May 
1074  61  p rail  In  FRENCH 

IAaAHD-Aa'ia4llrl.  AGARDogriph-1841  Avail.  NTIS 
HC  16.76 

In  lha  Itudy  ol  tha  ravolulion  ol  piopulalva  noitlaa,  oilculatloni 
wail  mida  ol  halt  conduction  aa  a lunotlon  ol  aitchanga  batwotn 
laotharmal  linai  whan  any  line  la  pirallal  to  lha  ravolviiig  lurfaca 
or  illghtly  parallal  to  tha  Inclined  aactloni  ol  lha  plana.  Numtrical 
rtiulta  ara  piaainlid  In  lha  form  pi  univarial  lunctloni  ol  gaomatrlc 
paiimatari  ol  lha  madarlan.  For  tha  achamallc  conllgurailon  ol 
lha  more  uiuil  noiili  tho  dliiot  viluai  ol  tranilar  lunotloni  ara 
given.  Tranil.  by  F..H.W. 

N7B'18BSB|  Advliory  Group  lor  Aaroipaca  Riaairch  and 
Davalopmani,  Paiia  (Franoal. 

TECHNICAL  EVALUATION  REPORT  ON  FLUID  DYNAMICS 
PANEL  •VMPOIIUM  ON  V/$TOL  AERODYNAMICS 

6.  M.  Spaa  (Natl.  Aatoapaca  Lab.)  Fab.  1976  13  p rail 

Symp.  held  at  Dalft,  Natharlanda,  24-26  Apr.  1974 
(AQARD-AR-7B)  Avail;  NTIS  HC  13.26 

Pipara  praianitd  ai  tha  Fluid  Dynamlci  Panel  Symposium 
ara  lavlawad  along  with  tha  currant  illuatlon  In  V/STOL 
oarodynimlci  raaaaroh  Tha  lollowing  areas  ware  dlicuiaad: 
powered  hlgh-llh  lyattma:  maohanlcul  high-IIH  ayttema  and  |at 
lilt.  It  la  concludad  that  tho  diracl  oparillny  coat  of  V/STOL 
muat  be  decraaaed  through  optimliatlon  ul  eeiodynamlc 
chiractarlatlcs  In  order  to  compete  with  convantlonil  liicralt. 

Author 

N7$-30471||l  Advliory  Group  lot  Airotpaca  R anarch  and 
Deyalopmant.  Patia  (France). 

MODERN  MITHODI  OF  TBITINO  ROTATINQ  COMPO* 
NINT8  OF  TURBOMACHINII  IINITRUMINTATION) 

M Plonko.  ad.  lONERAI  Apt  1976  186  p rale 
IAOARD-AO-2.07:  AOARDoBtaph-207)  Avail:  NTIS  HC  17.00 
Various  How  measuring  tachnlquai  used  In  tutbomaohlnery 
and  ciscada  wind  lunnila  an  ravliwad.  Flow  vliualliation,  laaer 
anamomalty,  and  praiaura  lansora  an  among  lha  mathodi 
diacuiiad  For  individual  titlas.  lai  N76-30472  through  N76- 
30476 

N7B-30472  Von  Katmiin  Inat.  lor  Fluid  Dynamica.  Rhode. Saint- 
Qanaaa  (BalglumI 

AERODYNAMIC  MEASUREMENTS  IN  CASCADES 

M C Siavarding.  H Starkan  (OFVLRI.  H.  J Lichtfuia.  and  P 
Schimmlng  In  AGARD  Modern  Mathodi  ol  Tilting  Rotating 
Componanis  ol  Turbomachinaa  llnatrumantatlonl  Apr  1976 
p 176  rals  (For  availability  sea  N75-30471  21-341 

Tha  usalulneis  ol  caicedi  How  rneaiureminli  uiad  to  acqulra 
detailed  blade  parinrmance  data  is  dlsoussad.  Tha  daalgn  of  a 
OBicadi  wind  tunnel  Is  described.  Ficlora  onnsidared  include: 
two  dimensional  and  pariodio  How.  variations  ol  Inlat  and  oullat 
conditions,  and  three  dlrnanslonel  allects.  Dele  raducllon  mathodi 
ara  pnaantid  along  wllli  lactora  which  Inlluanca  tha  choice  ol 
appropriate  praisura  probas.  J.M.8. 

N7S-3CI473  Air  Force  Aaro  Propulilon  Lab,  Wright- Paltanon 
AFB.  Ohio 

AERODYNAMIC  MEASUREMENTS  IN  TURBOMACHINES 

David  W Flaagat  and  Nt)«l  J Siyb  (Rolla-Royoa.  Ltd.  Brlatol, 
Engl  I In  AQARD  Modtrn  Mathodi  ol  Tasting  Rotating 
Components  ol  Turbomachinaa  IlnitrumantatlonI  Apr  1976 
p 79-121  rata  (For  aviilabillty  laa  N76-30471  21-341 

Tha  problami  sneountatHd  In  dailyning  inilrumantatlon  for 
oomponanl  and  angina  tpsliiig  ara  diacuiiad  Trade. olfi  mult 
ba  made  bsiwaan  proba  atrangth,  blockage,  accuracy,  cost,  and 
inatallatlon  problami.  Many  ol  tha  baalc  paramalari  often 
maisirrad  ara  tummariied  in  labulai  form  Hating  typical  mathodi 
and  citing  laleroncts  Conwantlonal  Itchniquai  concerning  priiiurt 
Istaidy  atata  and  high  lasponiel  and  gaa  tamparatura  maaaura- 
mant  ara  discussed  m detail  Methods  to  coupla  lha  use  ol 
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both  itftidy  >tilt  ind  high  prtiiur*  trantducom  involv*  tht  fluih 
mounttd  diaphram.  ratonant  tuba,  taaonant  damptd  and 
non-iaionant  tuba  malhodi  Sptoial  coniidaiationi  ata  taquitad 
to  maatura  tha  tima  walghlad  valua  of  a high  Iraquancy  praianra 
ilgnal.  Far  tharmocoupla  datign  many  lactora  Including  wira 
lypa.  racovary.  convacllon.  conduction,  radiation.  charr\lcal 
raactloni.  and  tima  raiponaa  ara  coniidorad.  Calibration  tachniquaa 
aia  ditcuaaad  lor  both  praiiure  probes  and  tharmocouplaa.  Typical 
proba  dtiignt  with  calibration  data  which  waia  provided  by  angina 
manulacturars  ara  compared  Author 

N7B-30474  Ollica  National  d'Etudaa  at  da  Racharchat 
Aaroipatialea.  Paria  (Fiance) 

OFTICAL  MKAtURIMENTI  IN  TUIIIOMACHINIRV 
Jacquai  Faulon  In  AOARO  Modern  Ualhodi  ol  Taitlng  Rotating 
Compunantt  ol  Turbomachinai  llnitrumantatlon)  Apr  197S 
p t23'13»  tala  IFnr  avallabllitv  laa  N7B-3047t  21-a4l 

Flow  vlaualbatlon  and  optical  maaiuramant  tachniquaa  uiad 
to  datermlna  tha  ilructuia  nl  tha  How  and  maaaura  local  valuaa 
ol  valocity.  praaaura.  or  tamparaiure  In  turborTtaohlnary  without 
Introducing  any  material  probe  are  ravlawad  Mathoda  diuuaaad 
include:  viaualiiatlon  by  meana  ol  amoka  fllamanta,  hydraulic 
modala,  ahadow  and  achliaian  lauhnlquat.  holography  laohnlquea, 
laaar  anarnomatry.  laiar  dual  beam  mathod,  and  Raman  aoattaring. 
Tha  optical  maaauramani  tachniquaa  allow.  In  the  rotor  aa  well 
at  the  titlor.  the  dalarinintllon  ol  tha  mean  and  tinia-dapandant 
chtiaciuriatioii  ol  the  flow  Held  without  any  dlaturbanna  J.M.S. 

N7B-3047B  Advitory  Qroup  for  Aarotpaca  Rataarch  and 
Davalopmant.  Purls  IFranca) 

UNBTBAOV  FLOW  MtABUREMINTt  IN  TUR- 
■OMACKINERV 

H.  Woyai  end  R SchodI  hi  iii  Uodtrn  Mathoda  ol  Tatting 
Rotating  Cnmponanit  of  Turbomachinai  llnitrumantatlon)  Apr. 
1976  p MMe2  raft  (For  avallabllitv  aaa  N7E>-3047t  21-34) 
Datirmlriatlon  ol  itrong  prasiura  oicillatloni  of  high  Iraquancy 
and  high  amplltudoi  which  occur  in  the  rnglon  of  turboiiischina 
rotora  li  conildarad  In  tarmi  ol  Immadlata  maaiuring  of  tha 
lluctuatinp  piaiiuran  it  tha  casing  In  tha  rotor  lona.  ai  wall  ae 
behind  the  rotor  axil  plana,  and  datarmlnatloii  ol  the  average 
pteiaurui  ruaulllng  from  thaio  uacillaling  piaieurai  Tha  applluitlon 
of  the  modarn  high  rtiponia  prataurt  lianidiicaii  and  of  new 
tachniquai.  which  anabla  tha  maaiuramant  ol  wall  dallnad  avaraga 
valuei  ol  the  oiclllaiing  prassurai  in  turbomachinai  ara  daiorlbad 
along  with  a mathod  lor  initantanaous  How  angle  maaauramatit 
In  ctnirllugal  ccmpraiiors  Emplieili  li  placed  on  lha  davalopmant 
ol  a lain  dull  beam  tachniqua  lor  flow  volucity  meeaiirainanti 
In  turbomachinai  Author 

N7B-31386||I  Adviaory  Qroup  for  Aaruipiica  Rataatcli  and 
□avalopmanl,  Parli  IFrancal 

COMPUTATIONAL  METHODS  FOR  INVISCID  AND 
VISCOUS  TWO-AND-THREE-DIMENSIONAL  FLOW 
FIELDS 

Fab  1976  200  p rail 

lAQAMD  LS-731  Avail  NTiS  HC  $7  00 

Oaviiluiirnenii  In  lha  numaticiil  approaoh  of  Huid  How 
prublanii  ara  prasantad  p.irticultr  amphusls  is  placed  on  numerical 
Ifchnlqiiaa  foi  tha  'nlutlon  of  tha  cuinpiaislble  Naviai-Stokea 
aquation!  and  tha  impleinantatlon  ol  luibulancu  modala.  the 
computational  lachniquas  lor  boundary  luyaii,  liyparbollc  partial 
dillaruiitlal  aquatloni.  numerical  stability  ol  Hnlla  dlllaranoa 
nielhods.  numarloal  lolutiuni  ol  the  Navlai-Stokas  aquations  lor 
eomprassibla  fluids,  and  fimia  alemanli.  For  Individual  titlae,  saa 
N7E-313B6  through  N7B-313R2. 

N7B-31386  Taohnitcho  Muchichult.  Aachen  (Wan  Qaimany). 
Aerodynamlaohaa  Inst 

FLOW  ANALVSIB  THROUGH  NUMERICAL  TECHNIQUE3 

Egon  Krauaa  In  AQARD  Computatlonnl  Methods  lor  InvIalcId 
and  Vlacoua  Two-and-Tlitaa-DImantlonal  Flow  Flaldt  F«b  197B 
II  p rels  (Foi  availability  aaa  N?B'3136B  22-34) 

Flow  anolyiii  by  using  numarloal  tachniquai  ii  damonitrstad. 
Raiulta  obtained  Horn  Inlagratloni  of  lha  govarnlng  oquatlona 
ara  compared  with  axparlmantal  data.  Tha  following  problama 
are  diecuitad  lha  Invlsclo  (low  about  n iphara  at  tuparaonlc 
Mach-numbari  oalculatad  with  Ruianov'a  algorithm;  in- 
compraaulbiB  and  comprtafibla  laminar  turbulent  boundary  layata 
on  infinite  awtpt  winga,  oalculatad  with  second-  and  fourth-order 
accuracy  lor  three  diffarant  toalar  cloiura  asaumptlona:  and 
hypertonic  laminar  and  turbulent  slut  Inlaollon  of  froian  flow 
(Hi  and  H2)  and  flow  in  appioximatad  chomical  aquilibrium  iH2l. 
Finally  tppllcatlont  of  finita-diffaranca  lolutloni  era  tn  be  diaouaaad 
for  fully  viteoui  flows  in  biofluidmachaniotl  problems  Author 


NTB-SIStT*  National  Aaronautlca  and  Space  Adminittrttlon. 
Amai  Rataarch  Canlar.  Moffett  Field,  Calif. 

NUMERICAL  TECHNIQUIS  FOR  THI  SOLUTtON  OF  THE 
COMPREfiSIRLE  N AVIER-RTOKES  BOUATIONR  AND 
tMPLEMENTATION  OF  TUREULENCB  MODILR 
Barrett  S.  Baldwin,  Robert  W.  MtcConniok,  and  Qaorgt  S.  Daiwart 
In  AGARD  Computational  Methods  for  Inulscid  and  Vlicoui 
Two-and-Thraa-Olmtnaional  Flow  Fialdi  Fab  tB7B  24  p raft 
IFor  availability  tat  N76-31386  22-341 

Tha  tlma-spliltliig  axpllcll  numa'icti  mathod  of  MacCormtek 
It  applied  to  lanarelad  tuibulant  boundary  layat  How  problama 
Modlficatlona  d this  basic  mathod  are  developed  to  counitr 
dllficultlaa  assoGiatad  with  complioatad  geomatry  and  tavtra 
numerical  raaolutlon  raqulramenli  of  turbulanoe  modal  aquatlont. 
The  accuracy  of  solutions  It  inveiilgated  by  companion  with 
•xaot  lolutlona  for  stvoral  ilmpla  oasts.  Prooadutai  ara 
davaloptd  tor  modifying  the  bails  mathod  to  Improva  lha  loouraoy. 
Numarloal  lolutloni  ol  hlgh-Reynolds-numbar  leparated  flows  over 
an  airfoil  and  tltoek-iapiralad  flowi  ovar  a Hat  plate  era  obtalnid. 
A timpla  mixing  length  modal  ol  lurbultiioa  Is  uaad  lor  tha 
trariionlc  How  pail  an  ilrloH.  A nonorthogonal  maah  ol  irbitiary 
cunllguratlon  lanilltataa  lha  daiorlpllon  of  tha  flow  llald.  For  tha 
ilmpltr  gaomalry  aiaoolatad  with  tha  flat  plati,  a rectangular 
mash  Is  uaad,  and  lolutloni  ara  obtained  baiod  on  a two-iquillon 
dlllarintlal  modal  ol  turbulanca.  Author 


N7S-313RR  Sandia  Labs.,  Albuquatque,  N.Mex. 
COMPUTATIONAL  TICHNIQUIR  FOR  ROUNOARV 
LAVERB 

F Q Blottnar  In  AQARD  Computational  Mathoda  lor  Invlicld 
and  Viscous  Two-and'Thraa-Olminilonal  Flow  Fialda  Fsb.  1976 
61  p rift  Sponsorid  by  ERDA  (Foi  avallabllitv  >•*  N76-3t3aB 
22-341 

Tha  statui  ol  tha  numaricil  compulation  of  boundiry  laytri 
Is  givan  lor  two-  and  thiaa-dlmanslonal  llowa  Tha  approprlota 
iranaformations  to  apply  to  lha  govarnlng  aquations  ara  conaiderad. 
and  tha  possible  solution  procadurea  ira  dlsmiasad  Emphasis  li 
un  Ihi  IlnltS'dlflarinci  preceduras  which  an  llluslralad  lor 
two-diminalonal,  Incompraialbla  Hows.  Fur  comptaailble  flowi 
tha  Crank- Nloolson  taohnlqua  Is  given  Tha  changoa  which  sra 
naadad  to  this  approaoh  whan  the  How  la  turbulent,  era  praavnisd. 
Tha  llnlla-dlflaranca  prrjcaduris  utllliad  lor  uitilsady  flows  sra 
givan.  Solution  tachniquai  for  thrii-dlmanilonal  flowi  ira 
daiorlbad  and  lha  faalurai  which  ara  diflarsnl  from  two- 
dimanalonal  flows  an  ampliaiiiid.  Author 

N7B-313RB  Uppsala  Unlv  (Sweden).  Dupl  ol  Computer 
Solanoas. 

DIFFERENCE  APPROXIMATIONS  FOR  TIME  DEFENDENT 
PRORLEMI 

Hilni'Olto  Kraiss  MAOARD  Computational  Mathoda  (or  Invlicld 
and  Viscous  Two-and-Thne-DlmanalDnal  Flow  Fialda  Fib  1976 
33  p nls  (For  avallabllitv  sue  N76-31385  22-34) 

Tha  Cauchy  problem  for  partial  diflartntlal  oquitioni  is 
conildarad  Examples  and  notations  are  given  which  Include 
Initial  value  problems,  wavs  aduatlons,  heat  oquitlona.  and 
llnaaruad  shallow  water  aquations.  Other  topics  discusiad 
Include  difisrenca  ipprmimation  tor  tha  Cauchy  problem.  Inliial 
boundary  valua  problama  lot  hyperbolic  patllil  dllfaranlial 
aquilluns,  tha  anargy  mathod.  and  (ha  Lapliiue  tnnalorm. 

J.MS 

N7B-313SO  Reading  Unlv.  (Englandl.  Capi  ol  Mithamaticn 
•TARILITY  AND  ACCURACY  OF  NUMERICAL  APPROXIMA- 
TIONS TO  TIME  DEPENDENT  FLOWS 

K.  W.  Morton  In  AQARD  Computational  Mathoda  lot  Invlicld 
and  Vlicoui  Two-and-Thraa-Olminalonil  Flow  Fialda  Fab.  1976 
12  p rail  IFor  avallabllitv  N75-3138B  22-34) 

Tha  basic  Lax-Rlohimyir  lhaory  of  the  stability  and  convatg- 
inca  ol  linear  dllfaranoa  ichamai  is  conildarad  Soma  ol  tha 
mote  demanding  raquiramanti  mat  In  practical  fluid  How 
caloulillona.  Including  tha  control  of  nonlinait  Initibillllas. 
dlialpatlon,  and  disparalon  are  diacuiiad  along  with  lha  modal - 
Ing  of  Doniarvitlon  propartlaa  and  tha  Implamaniation  of  boundiry 
conditions.  Tha  uia  of  tha  modified  aquation  approach  is  atudlad 
ai  an  illatnitlva  to  tha  Lax-RIchtmyar  theory.  An  error  analyila 
for  finite  alamant  mathodi  la  given  showing  the  high  accuracy 
that  may  somatimai  ba  achlivad  with  tha  correct  treatment  of 
nonlinear  tarmi.  A'uihor 


N7B-313Rt  Paris  Unlv.  IFranca). 

NUMERICAL  SOLUTION  OF  THE  NAVIER-STOKIS  EQUA- 
TIONS FOR  COMFRBSSIRLE  FLUIDS 
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nogtr  Piyrit  and  HantI  VIvland  (ONERAI  In  AQARU  Computa- 
tional Malhoda  lor  Invluld  and  Vluiout  Two-tnd-Thiaa  Diman- 
alonal  Row  Plaldt  Fab.  197(1  14  p tala  (For  avallabilltv  aaa 
N76-313aS  32-34) 

Numarloal  mathodi  for  tha  aolutlon  of  tha  Nawiar-Stokaa 
aquationa  lor  cpmpraaaibla  flulda  ara  diaouaaad.  A abort  raviaw 
of  tha  Navlar-Stokaa  aquationa  and  of  thair  qualltativa  mathamatl- 
oal  propartlaa.  and  a dliouaalon  of  lhair  Intaraat  In  aarodynamloa 
problamo  ara  praaantad.  Tha  following  aapacta  of  numarloal 
mathoda  ara  contldarad'.  limitation  of  tha  domain  ol  oaloulatlon 
and  boundary  oondlllona  on  tha  outar  boundary;  vailoua 
approaohai  In  finita  dllfaranca  mathoda  and  propartlaa  of  aoma 
ropraaantativa  aohamaa;  traatinant  of  tha  boundary  condition  at 
a aolld  wall:  traatmant  of  ahook  wavaa  and  ganaral  conaldaratlona 
on  aoouraoy  and  computation  timaa.  Autfior 

N79-31393  Laboratoira  d'lnformatlqua  pour  la  Macaniqua  at 
laa  Sclancaa  da  I'lnganlaur,  Parla  IFranoal. 

AFPUCATIONt  OF  FINITI  lUMINT  MITHOOt  IN  FLUID 
DVNAMIC9 

C.  lallovauk  and  M.  Mallla  (Plana  at  Marla  Curia  Unhr.)  In 
AQARO  Computational  Mathoda  for  Inviacid  and  Vlaooua 
Two-and-Thtaa-DImanilonal  Flow  Flalda  Fab.  1975  28  p tafa 
(For  availability  aaa  N16-313B8  32-341 

An  aaampla  of  tha  finita  alamant  mathod  la  conaldarad  whioh 
damonatrataa  tha  problama  ol  functional  analyala  and  tha 
numarloal  taohnlquaa  uaad.  Elamanta  of  functional  analyala 
nooaaaaty  for  a rigotoua  formulation  ara  uaad  to  ganarallia  tha 
axampla.  Other  toplca  diaouaaad  Inoluda:  tha  mathod  of  alngularl- 
tlaa  and  tha  llnaar  and  nonllnaar  caaa  ol  Navlar-Stokaa  aquationa 
for  vlaooua  flowi.  Author 

N7i-11890|  Advlaory  Qroup  lor  Aaroapaca  Raaaaroh  and 
DavalopmanI,  Faria  IFranoal. 

COMPUTATION  OF  VI8COU8  COMPNftaiSLB  FL01W8 
■A81D  ON  THI  NAVIIR-arOKIS  IQUATIONt 
Rogar  Payrat.  Hanri  VIvland,  and  J.  J.  Smoldaran,  ad.  Sap. 
1975  50  p rala 

IAaARD-Aa-2)2:  AaAROagraph-212)  Avail:  NTI8  HC  94.00 

Problama  ralatlng  to  tha  computation  ol  vlacoua  oompraaaibla 
5owa  baaad  on  numarieal  aolutlona  of  tha  Navlar-Stokaa  aquatlont 
ara  ravlawad.  A ganaral  Introduction  to  lha  Nauiar-Stokaa 
aquationa  artd  a diatuaalon  ol  lhair  Intaraat  In  aarodynamlo 
problama  ara  praaantad.  Tha  tallowing  aapaota  ol  numarloal 
mathoda  ara  conaldarad:  limitation  of  tha  computational  domain 
and  boundary  condlllona  on  tha  outar  boundary:  varloua 
approaehaa  in  linita  dllfaranca  mathoda  and  dnacriptlon  of  aoma 
ropraaantativa  achamaa:  traatmant  of  boundary  condlllona  at  a 
aolld  wall:  traatmant  of  ahock  wavaa:  and  ganaral  oonaldara- 
tkma  on  accuracy  and  computing  tlmat.  Raportad  computatluni 
of  two-dimanaicnal  or  thrur-dlmanalonal  Sowa  ara  praaantad  in 
tabln  form  with  aummary  Indicatlona  on  tha  problama  traatad 
and  tha  mathoda  uaad.  Author 


N7S-183B7||I  Advlaory  Qroup  (or  Aaroapaca  Raaaarch  and 
Oavalopmant.  Faria  IFranoal. 

IMPROVED  NOZZLE  TESTING  TECHNIQUES  IN  TRAN- 
SONIC FLOW 

A.  Farri.  ad.  Oot  1875  354  p rala  In  ENGLISH  and  FRENCH 
Conf.  hald  at  Roma.  4-10  Sap.  1974 
lAGARD-AQ-ZOB:  AQARDugraph-ZOSI  Avail:  NTIS 

HC  $10.76 

Confaranoa  popart  on  Imarnalional  laatlng  ol  noiila  daaigna 
and  parfolmanca  al  Iranaonlo  flow  ara  aumtnarliad.  Data  oovar 
tha  aflaota  ol  atparlroantal  taohnlquaa  uaad,  InRuanca  of  varloua 
|at  paramatara-ttitlo  piaiiura  dliiilbuilon.  lamoaratura,  praaauia 
drag,  hoattall  drag,  and  |at  anhauatlon  noiila  parformanot.  For 
Individual  titlai.  aaa  N7a-163B8  through  N76-1«37t. 

N76-183BR  Offloa  National  d'Eludaa  at  da  Racharohta 
Aaroapatlalaa.  Paiia  (Francal. 

ONERAl  EXPERIMENTAL  8TU0Y  OF  IB  DIQ.  STANDARD 
AQARD  NOZZLE  IN  8UBEONIC  AND  TRANSONIC  PLOW 
[ETUOI  EXPIRIMENTALI  DE  LA  TUYERE  ITALON  AQARD 
IB  DEO.  EN  ECOUUMENTS  EUR80NIOUE  ETTRANSSONI- 
QUBl 

B Michln  In  AQARD  Improvad  Noiila  Tctling  Taoh.  In  Tranaonlc 
Flow  Oot.  1975  62  p tafa  In  FRENCH  (For  availability  aaa 
NTe- 16367  07-34) 

A tilt  fanllliy  daiignad  to  aludy  tha  parformanca  of  a aiandard 
1 6 dag  AQARO  noizit  at  aubaonlo  and  tranaonlc  flow  la  daaorlbad. 
Data  atudlad  Inoluda  tha  altacta  of  aound,  praaaura,  and 
toinparatuia  on  Intamal  How.  nature  of  lha  boundary  layar. 
parformanca  ol  tha  noiila  al  a lixad  point  and  with  anlarnal 


flow,  and  alatic  praaauia  dlatrlbulion  on  tha  txtarlor  aurfaca  of 
tha  noiila.  Tranil.  by  E.H.W, 

N75-16359  Rotla-Royoa.  Ltd.,  Briatol  (England). 

OE9CRIPTION  OF  TEST!  CARRIED  OUT  AT  R0LL8  ROVGI 
(1971)  LTD  RRIRTOL  ENQINE  DIVIEION 
L.  R Harpar  In  AGARU  Improvad  Noiila  Tailing  Taoh.  In 
Trunaunlo  Flow  Oct.  1976  22  p raft  (Foi'  avallabHIly  laa 

N76-'I6367  07-341 

Thraa  noiila  aflaibody  modala  wora  laatad  In  lha  Rolli-Rovca 
1 19711  Lid  tranaonlc  wind  lunnal  at  Briatol  uaing  a modal  lupport 
ating  which  piovidad  maana  lor  boundary  layar  thioknaaa  variation 
by  blowing  Tha  taita  covaiad  lha  Mach  number  range  0.76  to 
0.05  and  noiila  praaaura  ralloi  ware  In  tha  range  1,7  to  4,7:1. 
Tha  modal  aurfaca  italic  praaauia  diilribullont  ware  maiMiiad 
and  Intigraiad  to  obtain  praaaura  drag  coafflciantt.  Maaautamanta 
ara  ilao  pratanlad  of  modal  Inlatnal  prtaauraa.  boundary  layar 
profllai  and  lunnal  wall  italic  praaaura  diatrlbulloni.  Author 

N7t-193M  Daulaeha  FerKhunga-  und  Varauohianitilt  fuar 
Luh-  und  Raumlahrl,  Brunawick  (Wait  Germany). 

AN  BXPINIMBNTAL  STUDY  OF  THE  INFLUENCE  OF  THE 
JIT  PARAMETERS  ON  THI  AFTERSOOY  DRAO  OF  A JIT 
SNOINI  NACILU  SCALI  MOOIL 

H.  Dlaaan  and  A.  Zachatlaa  In  AQARO  Improvad  Noiila  Taating 
Tech.  In  Tranaonio  Flow  Oot.  197B  14  p raf  (For  availability 
aaa  N76-IB367  07-34) 

Nuniatoua  axparlmantal  taala  with  an  angina  naoalla  acala 
modal  ware  made  to  Inwaillgala  tha  InRuanca  ol  angina  |il 
paramalara  on  tha  ptaaauta  dlatrlbulion  ol  tha  angina  nacallt 
and  thaialota  on  tha  boaltall  ptaaiura  drag.  Regarding  lha  plannad 
flight  laata  on  lha  HFB  32D  Hania  Jet  at  tha  and  ol  1976,  tha 
aaparlmantal  work  waa  dona  with  a modal  of  tha  GE  CJ  810 
angina  noiila,  tncluiilng  III  naoilli.  Tha  Influonca  e(  |al  prauuia 
ratio  and  iai  lainpataiuri  on  lha  boatliil  praaaura  dlilrlbutlon  at 
dlllarani  (light  Mach  numbeti  ara  ahown.  Tha  affact  of  boundary 
layar  control  and  lha  Inlluanci  ol  changing  tha  Internal  noiila 
uaomalry  on  tha  praaaura  drag  la  ilao  Invaillgatad.  Author 

N7t- 18381  Daulaeha  Foriohunga-  und  Variuchaanilalt  luat 
Luh-  und  Raumlahrl,  Pori  (Waal  Germany). 

CONTRIBUTION  OP  THI  IN8TITUT  PUIR  ANOEWANDTE 
QABDYNAMIK  OF  THI  DFVLR,  PORZ-WAHN 
H.  Emunda  and  H.  RIadal  In  AQARD  Improvad  Noiila  Teallng 
Tech.  In  Trininnio  Flow  Oot.  1975  42  p (For  availability  aaa 
N7B-15367  07-34) 

Tha  riiulta  pranantad  ralata  to  lha  AQARD  modala  with 
to  dag  and  16  dag  boattall  chord  angle.  Thay  covar  tha  Hallo 
praaaura  diatrlbutlona  on  the  afterbody  and  wall  ol  lha  ptopulilva 
noiila  aa  well  aa  lha  total  praaauta  diatrlbutlona  In  tha  noiila 
(low  and  in  lha  akiarnal  flow  llald  Tha  latter  wac  only  Invaitlgatad 
lor  the  modal  with  10  dag  boaltall.  From  the  aurfaca  Italic 
piaaaura  diatrlbutlona  on  tha  afterbody  of  tha  modala  tha  boaltall 
pteiaura  drag  coalllclant  waa  daduoad.  A cold  ptopulilva  jat  ol 
ait  waa  uaad.  the  noiila  total  preiaurt  ratio  tanging  from  1 0 to 
6 53  The  free  alreani  Mach  numbera  covered  tha  regime  0 6 - 
(tea  atream  Mach  niimbei  ’ 0.96.  Author 

N76-10392  Naliunal  Aaroapaca  Lab.,  Amaitidam  (Natharlonda). 
RE8ULT8  OF  NLR  CONTRIBUTION  TO  AQARD  AD  HOC 
BTUDY 

0.  Rotandal.  C.  C.  Orooiholf,  and  W.  B.  0.  Oarkian  In  AGAHD 
Improved  Noiila  Tailing  Tauh.  In  Tranaonlc  Flow  Oct.  1976 
41  p rail  (For  availablliiy  aaa  N76- 16367  07-341 

A daaorlpllon  la  givan  of  a lailai  ol  axparlmanti  In  order  lo 
aiaaai  the  Influence  of  let  axhauat  paramalara  - total  praaaura 
dlilotilon,  noiila  praaaura  ratio,  |tl  tamparatura  (ratio  ol  apacihe 
hattal  ■ at  trinaonlo  Mach  numbara  In  tha  range  o(  .8  lo  .96  on 
tha  noiila  thruat  and  diaohaiga  coaffiolanti,  on  aftarfaody  piaaaura 
diatrlbutlon,  and  on  tha  aftatbody  praaaura  drag.  A modal  of 
.05  m diamatar  woa  taatad  In  tha  .2?  x .27  aq  m tranaonlc 
tait  aaclion  ol  a continuoui  blow-down  wind  turrnal.  Tha  16  dag 
boittallad  aflarbody  configuration  aa  propoaad  by  AGAHD  waa 
aupplamuntid  by  an  aftarhorly  with  a twica  aa  large  noiila  uiaa 
Tha  luaalage  boundary  layer  tirlcknaH  waa  varied  by  Inciaaalng 
tha  (oiabody  length.  A mathod  waa  davalopad  to  dafini  a valid 
total  praaauta.  baxad  on  a maaa  flow  avaraging  piooadura,  tar  a 
dlatortad  jat  pipe  (low.  Tha  raaulla  (or  tha  AQ.qHD  noiila. 
oontraotlon  ratio  3.24.  ahow  that  in  lha  invaitlgalad  iinga  ol 
NPR'x  thaia  It  only  a amall  allaol  due  lo  tha  jat  pipe  lotll 
praaiura  diatorllon,  while  (or  lha  larger  noiila  with  a contrac- 
tion ralio  ol  1 .62  tha  hollow  valoolly  prollla.  compared  to  a flat 
prolllo.  uignlllcantiy  lowatad  tha  noiila  dlachirga  ooatftcianl  I3.2%l. 
ralaod  lira  apaoilic  thruat  i 2.1%  and  ohangtd  tha  altarbody 
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pttiturt  dlktrlbution  at  fra*  iltaam  Mach  numbir  .6.  Etfasta 
on  aftaibody  piaitura  dlitrlbutlon  and  prtaauia  drag  du«  to 
dlllatont  NPR  and  trie  titaam  Maoh  number  vyata  avidant.  while 
an  Inlluanca  due  to  lutalaga  boundary  layer  Ihloknaaa  la 
Indicated.  Author 

N7I-163B3  Air  Forca  Flight  Dynamica  Lab..  WrIght'Pattoraon 
AFB,  Ohio. 

EFFECT*  OF  VANYINO  nEYNOLOS  NUMBEFI  AND  BOUND- 
ANY  LAVER  DISPLACEMENT  THICKNESS  ON  THE 
EXTERNAL  FLOW  OVER  NOZZLE  BOATTAIL* 

D Zonnia.  Jamai  A.  Laughtoy.  and  Douglas  L Rowan  In  AQARO 
Imiirovod  Norrie  Tasting  Tech.  In  Transonic  Flow  Oct  1B76 
28  p rets  (For  avsilablllty  sea  N7a- 16387  07-341  , 

Data  lor  the  10  dag,  16  dag,  and  28  dag  AQARD  noiila 
boallalls  praisntad  are  Irom  those  test  facllltlaa  In  which  tha 
Reynolds  numbar  was  yarlad  at  constant  Mach  number  ci  where 
tha  boundary  layer  waa  varied  by  blowing  or  changing  tha  length 
ol  tha  modal.  Fvaluatlon  and  ditcuaelun  ol  lha  data  aonoantrataa 
on  tha  tianda  In  piassura  drag  and  atatlc  prassura  dlstrlbutlona 
whan  tha  astarnal  flow  oondlllona  (spacllloally  Raynoldi  numhar 
and/or  boundary  layer  dliplacamant  thlcknasal  are  allarad  over 
lha  Mach  numbar  range  ol  0.8  through  0.86.  In  ganaral  whan 
the  Reynolds  numbar  waa  Inoraaiad  or  lha  boundary  layer 
dlsplaoainant  thloknaai  waa  dacranead,  tha  atatio  praaauraa 
dacraasad  at  tha  beginning  ol  tha  boattill  lllow  axpanalon  ragloni 
and  Inoraaaad  near  tha  noiila  exit  lllow  raoompraaalon  region). 
Tha  praisuia  dragi  aeaoolatad  with  thaae  changes  In  tha  praatuta 
dlstrlbutlona  varied  only  allghlly  at  0.8  Maoh  nimibar,  hut  Inoraasad 
maatutably  at  O.B  Mach  numbar.  Increasing  lha  Reynolds  numbar 
or  dacraating  lha  dlsplacamant  Ihlcknaaa  al  a Maoh  numbar  ol 
0.98  changad  tha  Mow  such  that  lha  axpanalon  was  giaatar 
and  lha  racompraaslon  waa  lass  isiulllng  in  c slgnlllcanl  Incraasa 
In  prassura  drag.  Tha  How  laparatad  |ual  rtownitraam  ol  lha 
shoulder  on  lha  26  dag  boattall  lor  all  Mach  nuinfaara  Invasllgatad 
and  a change  In  Reynolds  numbir  or  dlsplacamant  thlcknaaa 
did  not  nollcaably  Inlluanca  tha  point  at  which  tha  How  lapiraiad 
although  Ihira  was  tomi  variation  on  tha  level  of  prasaura  In 
Ihr  aapiralad  xona.  Author 

N70-1B3BA  Arnold  Enginaoring  OavalopmanI  Canter,  Arnold 
Air  Fcrca  atetlon,  Tann. 

DESCRIPTION  OP  THE  AQARD  NOZZLE  AETEHSOOV 
EXPERIMENTS  CONDUCTED  BY  THE  ARNOLD  INOINEER- 
INQ  DEVBLOPMBNT  CENTER 

L.  L.  Gullghar.  F.  M.  Jackson,  and  C,  E.  Robinson  In  AQARD 
Irhpravad  Mniila  Ttsting  Tech,  In  Transonic  Flow  Oot.  1976 
6 p rale  (For  aveiWhllliy  saa  N7e- 16367  07-34) 

A comprahanalva  last  program,  dliactad  toward  avcKiatlon 
ol  Raynolda  number  and  akhauit  pluma  lamparalure  allaota  nn 
ncxila  illirbody  praiiura  drag,  waa  oonrluclad.  Raynoldi  numbar 
alfacti  were  obialnad  by  varying  both  modal  scale  and  wind 
lunnni  prnaiura  level.  At  AEDC,  ElhylanelRI/aIr  combuator, 
inslallad  In  tha  nozrla  How  tuba,  was  used  to  (irovlda  hot  axhaust 
products  which  very  closely  duplicate  tha  axhaust  products  of 
JP'4  burned  In  air.  Igniilcn  was  accoinpllihad  by  ln|aotlng  a 
small  quantity  ol  iri-athyl  borana  la  pyrophoric  fuall  Into  tha 
combuntor  (limalioldar.  Nozila  aftarbody  prassura  drag,  datar- 
itilnr-d  Irom  prassura  intagrallon.  was  obtained  at  lieastraam  Maoh 
numbart  of  0 6.  0.6.  0.9.  0.96.  1.1.  end  16  Raynoldi  numbar 
Ibaaad  un  modal  lengthl  ar\d  noirla  total  praasura-to-ltaa-altaam 
static  prasaura  rallo  was  varied  Irom  2 million  to  02  million 
and  from  |at-off  to  a maximum  of  22,  raspaolivaly,  depending 
upon  tha  traa-atream  Mach  numbar.  Fual/air  ratio  was  varied 
Irom  0 to  0.06,  which  nortesponda  to  an  axhaiial  pluma  total 
tamparature  range  Irom  306  K to  approximately  1889  K Model 
angle  ol  attack  was  laro  dayraas  al  all  tail  condlllons  To  avaluata 
lha  aflaol  of  teat  soatlon  wall  porosity  on  tfia  performance  ol 
Itanaorilo  wind  tunnali  tha  walla  were  modllled  lor  wall  poroaltraa 
ol  2 and  4 peroint  In  addition  to  tha  normal  6 parcant,  through 
tha  Mach  number  ronge  Irom  0.6  to  0.85  Author 

N76-163S6*  National  Aetonoutlca  and  Spica  Adrninlatrillon. 
Langley  Nesiaich  Cantir.  Lanpley  Stetinn,  Va 

CONTRIBUTION  OF  THE  NATIONAL  AERONAUTICS  AND 
BRACE  ADMINISTRATION  LANQUV  RESEARCH  CENTER 

William  8.  Compton,  III  and  Jack  F Runckal  /rt  AQARD  Improvad 
Noiila  Tilting  Tech.  In  Transonlo  Flow  Oct.  1876  9 p rale 
IFor  availability  soe  N7e-IB367  07-34) 

CSCL  20D 

Al  part  ol  a spaolal  Intarnatlniiil  afloM,  thraa  noiiloa  ware 
daaignari  and  tailed  ort  single  nacalla  models  In  wind  tunnels 
of  savaral  nations  belonging  to  tha  North  Atlamiu  Treaty 
Organliatlon  All  three  o*  tnass  noiilss  wars  invaitlgktuil  In  lha 


Langley  IB-loot  transonic  windtunnalai  lha  National  .Aironauiics 
and  Specs  Admiiiislrailon’i  Linglsy  nassiruh  Csniar.  Langley 
Raasarch  Center  also  ccmrlbulsd  thcorstlcil  oaloulaiiont  ol  lha 
let  plums  boundary  and  attaibody  praisurss.  Tha  caluulaliona 
ware  obialnad  uilng  in  Itarativa  solution  which  oomblnso  tha 
Inviaold  Douglas  Noumsnn  miihod  lor  tha  axlarnsl  How  with 
tha  maihod  ol  cheractariitici  lor  tha  How  In  tha  |at  pluma.  For 
tha  Invaatigihon,  tha  noiilas  ware  mcunlad  on  a single  nacalla 
modal  16  24  canlimeliri  m diamalar  and  162  56  cintimaiars 
long  Testa  wore  mails  al  Iras  struam  Maoh  numbar  from  04  to 
12.  and  al  Raynoldi  numbers  par  malar  from  7 36  million  to 
13.78  million  depending  on  the  Mach  numbar.  Four  types  ol 
data  ware  lacordad'  altaibody  prexsuia  data,  alteibody  lorce 
data,  modal  boundary  layer  diia.  and  tunnel  wall  prassura  data. 
Tha  ratio  ot  |ol  total  praaaura  to  Iran  ilisam  atatlc  prassura 
ranged  up  to  B.6.  A dasorlptlon  of  tha  wind  tunnel,  modal,  and 
taat  prooadura  la  Included.  Author 

N7S-18SSS  Rolls-Royca,  Ltd.,  Brlslal  (England). 

THI  INFLUENCE  OF  MODEL  SXTERNAL  OlOMETRV 
L.  R.  Harper  and  lAf.  J.  Lewis  In  AQARO  Improvsd  Noiila 
TatllhB  Taoli.  In  Tranionlo  Flow  Oct.  1976  11  p raft  (For 
ivallabllltv  sta  N78- 16367  07-34) 

T)tt  raiulta  ol  modal  tails  of  thria  aklsymmatrlo  iftarbodlaa 
In  a numbar  of  dlffarant  wind  lunnili  ware  aximlnad  In  terms 
ol  tht  Influsnoa  ol  modal  exiirnal  gaomatry.  Tha  virlatlon  ol 
drag  with  allarbody  gaomatry  was  shown  to  bs  In  accord  with 
tha  trend  for  drag  to  Incraasa  and  drag  rise  Maoh  numbar  to 
daorasia  as  tha  My  Is  mode  laaa  slandtr.  It  Is  found  that  drag 
and  drag  rise  Maoh  numbar  can  bs  corralatad  quite  wall  with 
boattill  chord  angle  lor  a wida  range  ol  sltarbt^y  giomalrlai 
In  addition  to  those  tistad  in  thia  axiroist.  Inoisasa  of  boundary 
layer  ihlcknssa  was  shown  to  daoraia*  tha  alltotlva  curvilura 
ol  the  aftarbody.  At  sptids  balow  lha  drag  riia  Mach  numbar 
lor  any  particular  gaomatry  this  mndiflas  tha  aharbody  prassura 
distribution  but  has  llttls  altaci  on  tha  prassura  drag.  Above  the 
drag  rise  Mach  number  drag  oosHlolsnts  msssurad  with  a boundary 
layer  ihiokntsa  typlual  of  modal  tilt  conditions  ware  about 
0.01  lower  than  whan  the  boundary  layer  ihloknaaa  wis  raducad 
to  a value  lypicil  ol  High!  oondliloni.  Compirlion  of  raiulta 
obtalnad  In  various  wind  tunnsla  cevaring  binckaga  ratios  from 
0.2%  to  7%  failed  to  ihow  any  dlioamibla  affact  of  tunnal 
Intirlarenca  at  least  for  Maoh  numbara  up  to  about  0.9  to  O.BB. 
At  high  blcckagai  static  prassura  vsrlai  ccnildiribly  along  tha 
tunnal  wall  ind  It  biccmot  ciuelal  to  iilaot  i rilaranca  static 
priiiuri  which  Is  iubilantlslly  Iraa  from  thu  Inlluanca  ol  the 
aftarbody  ptiiiuri  fiald.  Ths  ovatall  oonolualon  is  that  results 
obtalnad  In  tha  various  faollltlas  are  In  good  agraamant  and  ifia 
isohniqusi  of  aftarbody  drag  maaiuremant  In  ourrini  uia  ira 
ganarally  lillafaotory  ilthough  coiraut  simulation  ot  boundary 
layer  thlokniia  Is  inmillmoi  ntossiiiy.  Author 

N76-183S7  Office  National  d’Etudai  al  da  Racharchaa 
Aaroipatlilas,  Parli  (Prancal. 

INRLUINCI  OF  THI  JIT  FNIESURE  RATIO  ON  THI 
PERFORMANCE  OF  AN  AQARD  BINOLB  FLOW  AFTER- 
BODY IN  THB  O.BO-O.SB  MACH  RANQI 

Barnard  MachIn  and  Jaan-Marla  Hsidy  In  AQARD  Imptcvad 
Noxila  Tasting  Taoh.  In  Transonic  Flow  Oot.  1975  Bp  raft 
In  FRENCH:  ENQLIBH  summary  (For  availability  saa  N7e-ie367 
07-34) 

The  synihasli  of  exparlmantal  data  ccncarnlng  tha  affact  of 
let  stagnation  conditions  on  lha  drag  ol  vitloua  aflarbodlas  la 
praaanisd.  Jal  praaaura  ratio  sllsot  on  boattall  preaiure  and  on 
boundary  layer  saparallan  Is  snalyiad.  This  atudy  Is  mads  for 
savaral  valuas  of  lha  boundary  layer  Ihloknasa,  taking  Into  account 
lha  fact  that  soma  tail  rigs  make  Its  conliol  poiilbla  by  maana 
of  tangential  blowing.  Author 

N7S-1S388  National  Aaroibice  Lab.,  Amitardsm  (Nstharlindsl. 
INPLUBNCE  OF  JET  PARAMETERS!  NOZZLE  THRUST  AND 
DISCHAROI  COIFFICIBNTS 

C.  C.  Qroothoff  In  AQARO  Improvad  Natela  Tasting  Tech.  In 
Transonlo  Flow  Oot.  1976  22  p refs  (For  avallablKty  sea 
N7e  iB3E7  07-341 

Inlarnal  flow  and  noiila  aharictarlitlot  wars  analyisd.  All 
available  data  ware  uiad  in  a comparison  ol  tha  noiila  dlicharga 
end  thrust  coafllclanta  and  (at  pipe  wall  static  praiaurai  ol  similar 
modal  configurations.  Il  was  lound  naoaeiiry  to  liki  Into  account 
tha  dlsionlon  ol  the  total  praaaura  proHlas  in  tha  jal  pips.  Tha 
mast  flow  ivarigad  total  prassura  waa  used  In  iha  oiloulatlona. 
Tha  distortion  coalHoltnt  DCM  proved  to  bs  a useful  tool  In  tha 
comparison  ot  tha  mass  flow  ivsragad  total  priaeuri  with  tha 
1-D  Isantropioal  total  prassura.  dsrivad  Irom  mail  How, 
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ttmpdituti  and  itatio  pitmurt.  Th*  dlioharot  csalllolantt  that 
wata  found  in  tho  langa  of  noitli  praaauia  ralioi  of  about  ( 3 to 
12  i^nra  In  good  agiaamani.  Foi  tha  iptcifiad  noiila  A tha 
dlichargo  coafllclan'  Cd  - 986  For  Ihia  iioiila  oonfiguratloii 
with  a contraotlon  lallo  of  3.24  hardly  iny  Influanca  on  Cd  of 
|at  madlum  or  dlitorllon  wat  found.  Extanial  air  llovy  did  Influanoa 
Cd.  inolnly  thiough  the  boattall  ovnrpriiiiiiiiia  naat  tha  noitia  Up 
Tha  thruat  coalliclanta  wata  fuunrl  to  tin  difficult  to  cuinpara. 
ona  aat  of  data  howavar  showa  an  innuplalnad  highur  laval  (about 
1 ■ 2%).  Norila  B (uontiactlon  ratio  1 621  ihowad  inora  Influanca 
of  dlatortlon  In  tha  |at  flow.  Tha  valuai  lor  tha  chokad  noiila 
dltchaiga  coalflclanta  ware  Cd  ' 976  (no  diat.)  and  Cd 

946  (dlit.l.  Dlatortlon  waa  aino  found  to  inituanca  tha  wall  alotic 
praaiurai  In  tha  |at  pipa.  Author 

N76-ia388  Dautacha  Foraohungi-  und  Varauchaanatalt  fuar 
Lult'  und  Raumlahrt,  Brunawlok  (Want  Oarmanyl. 

INFI.UINC8  OF  dIT  rAFAMITINSi  BOATTAIL  PRIMURC 
DIITRI8UTION  AND  PNI88URI  DRAG 

M.  Diaaan,  H.  Emundi,  H.  RIadal,  and  A.  Zacharlai  /n  AQARO 
Improvad  Noiila  TaatIng  Tach.  In  Tranionlo  Flow  Oot.  1976 
17  p rail  (For  avallabllltv  aat  N76'ie3e7  07-34) 

Prtllmlnary  raaulta  art  praaantad  of  tha  Influanca  of  tha  |at 
paramotara  on  tha  boattall  ptaiiura  dlatrlbutlon  and  on  tha  boattall 
praiaura  drag  with  ralaranoa  to  tha  AQARO  modtia  and  a modal 
of  tha  HFB  320  angina  naotlla.  Tha  |al  paramattra  Inyaallgatad 
wart  tha  |at  ttmparatura,  tha  wtka  and  |ut  mining,  tha  Intarnal 
noiila  configuration,  and  tha  |al  dlatortlon.  Conca'niiig  tha 
Influanca  of  |al  ttmparatura  two  aonlraallng  affacla  wart  obaarvad. 
Thaia  dlfftranoaa  rnay  ba  diia  to  diffartnt  aurfaca  ttmparaluraa 
and  bata  aroai  of  tha  modala  taalad.  Furthar  invaatlgailona  aa 
ragarda  thaaa  ttmpeialura  affacta  aaam  to  ba  nacaatary.  Vary 
littia  Information  hat  baooma  avallabla  on  waka  and  |at  miking, 
10  that  In  thla  araa  furthar  rataarch  It  alao  natdad  No  afftol 
wti  obaarvad  for  changaa  ol  tha  Intarnal  noiila  gaomatry  imd 
of  tha  |al  dlatortlon.  Author 

N76- 16370  Alt  Foret  Flight  Dyntmici  Lab , Wrlght-Pattaraon 
AFB,  Ohio. 

DATA  VARIANCE  DUE  T3  DIFFERENT  TESTING  TECH- 
NIQUEE 

J.  A.  Ltughray,  Q.  K.  HIchay,  and  Antonio  Faiil,  IN  Y Unix.,  N. 
Y.|  In  AQARD  Improvad  Noiila  TaatIng  Tach.  In  Tranionic 
Flow  Oot.  1B7S  21  p rata  (For  availability  taa  NTO- 16367 
07-341 

A uomparliuh  ol  tha  botllall  pratautt  dlatrlbutlona  from  data 
praianlad  aarllar  ahowa  that  Ultra  la  a algnllloant  vtrlanca  In 
tha  data  obtalnad  In  tha  varloua  laollltlaa,  particularly  at  0 9 and 
0.96  Mtoh  numbara.  Tha  antlyalt  la  concantralad  on  tha  16  dag 
AQARO  hoattall  taatad  In  tha  08  to  096  Mach  numbar  ranga 
Oltlaranoaa  In  modal  aupport,  modal  acala,  tunnal  blockagt.  tunnal 
buoyancy,  wall  lypa  and  pomalty,  and  dattrmlnatlon  of  tunnal 
ralaranca  flow  oondltlona  art  tnamlnad  In  on  attempt  to 
iindaratand  tha  dlaagiaamam  In  tha  data.  Modal  and  wall  atatic 
prataura  dlatrlbutlona  from  varloua  facllltlaa  art  analyiad  to  try 
to  laolata  tha  rcacont  fur  thaaa  dllfartncaa  and  to  datarmina  If 
thara  la  a algnlllcant  alftcl  on  'ha  flow  over  tha  noiila  boattall. 
An  Indication  ol  pottlbla  wall  Intailaranca  la  obtalnad  by  comparing 
tha  maaaurad  wall  atatic  praatura  dlatrlbutlona  to  thaaa  datarmlnad 
analytically  with  a tor  Held  boundary  condition  oortatnandlng  to 
Iran  flight  nondltlona.  Autltor 

N7B-16371  Mattaiichmltt-Doelkow-Blohm  0 m b H.,  Munloh 
IWaal  Qeimanyl. 

FORE-  AND  AFTRODV  FLOW  FIELD  INTERACTION  WITH 
CONSIDERATION  OF  REYNOLDS  NUMBER  EFFECTS 

Falla  Aulahia  and  Qaart  Baalgk  In  AQARD  Improvad  Noiila 
Tailing  Tach.  In  Tranaonlc  Flow  Oct  tB7E  22  p rail  (For 
availability  laa  N7e-ie367  07-341 

Racant  altbody  d'tg  raaulta  obtalnad  from  diffarant  tranaonlc 
wind  tunnal  maiauramanta  ahowad  tuch  larga  incraaaaa  In  altbody 
praiaura  drag  with  Inoraaalng  Raynoldi  numbar  that  aatrapolation 
to  full  acala  baoama  quaatlonabla.  Altampta  mada  to  olailly  Ihia 
unairpactad  Raynpida  numbar  allact  with  tlia  aim  of  contilbuling 
to  Improved  taating  techniquai  are  outllnad  An  intlyala  of  o 
wind  tunnel  Inveallgatlon  ot  Mach  number  C.8  on  i aeriea  ol 
aaliymmatrlo  bodlea  ahowad  ea  main  raault  that  varying  Raynoldi 
numbar  produced  In  tho  wind  tunnal  oppoilta  changaa  In  praatura 
drag  on  lore-  and  altbody.  raipactivniy.  It  la  aaplalnad  that  thla 
raault  probably  waa  oauaad  by  small  davlatlona  In  frea  atraam 
•title  praiaura  to  which  part-rnodali  arc  by  an  order  of  magnitude 
more  ainiltiva  than  complila  modala.  Tharolora,  unlaaa  a wind 
tunnel  la  oallbtitad  to  oonildarably  ballar  standardi  than  usual 
it  la  racommandad  to  taka  Into  account  tha  companiatlng  aflaalt 


on  ihi  lotabodyi  the  buoytnoy  oorractlona  due  to  praiaura 
gradianit.  however,  hive  to  ba  conaldarad  In  addition.  In  the 
praaanl  miiiuiimanta  the  changaa  ol  the  main  wall  piiiauras 
aaamad  lo  ourralata  with  ihi  coiriiponding  changaa  on  tht  modal 
and  ware  iiaed  ai  a corrictlon  tarm.  Finally  It  la  polnlad  nut 
that  modlllcalloni  In  altbody  gaomatry  allact  loribody  drag 
Raaulta  from  tha  commonly  uaad  altbody  taat  rlga  with  forabodlai 
flaid  to  tha  giound  thariiloio  need  appiopilata  corraclloni 

Author 

N7E-21430||I  Advliory  Group  lor  Aaroiprca  Raaearch  and 
Davalopmant.  Parli  (Francal. 

FLUIDICS  TECHNOLOGY 

J.  M KIrahnai.  ad  IHarry  Diamond  Labi..  Adalphl.  Md  I Jan. 
1976  6B2  p rail 

IA0ARD-An-31B;  AQARDograph-2IBI  Avail:  NTlii 
HC  113.76 

This  AGARDosiiph  la  beiad  on  metailal  piaientad  at  a 
lympoilum  on  lluldloi  held  by  the  Harry  Diamond  Laboiatorlai 
ol  tha  United  Slatea  Army.  It  largely  repreaenti  a aelactlon  ol 
malirlsl  from  tha  prooeadlnga  of  thla  aympoilum.  aditad  In  ihi 
intaraata  ol  a wider  auditnec.  Tha  compllallon  Is  an  overview  In 
ooniilie  loim  ot  the  preiant  aiate  of  raieerult,  technology  and 
applloatlona  ol  fluldloi.  An  opening  Motion  on  teniori  la  lollowad 
by  laolloni  on  oiroull  oomponanti,  ayatama  and  aignal  aapaoti. 
and  deaign  and  application.  A llnal  aaotlon  It  eonoetnid  with 
raiaarch  and  ftbrloatlon  naeda  In  the  liilure.  The  table  of  conlenti 
ot  the  original  HDL  Sympoiium  Is  appended.  For  Individual  titlea, 
IM  N76-2I431  through  N7e-21448. 

NTS-21431  Ploatinny  Arsenal,  Dover,  N,J, 

FLUIDIC  BINSORSi  a IURVIV 

Alberlut  E.  Sul-  .ildlln  end  Joieph  M.  Klrahner  IHarry  Diamond 
Labt.)  In  AQARD  Fluidics  Ttchnol.  Jan.  1876  p 3-62  ttfa 
(For  availability  lea  N7e-21430  12-341 

Typti  ol  lluldio  lansori  end  tha  phanomtna  that  mtka  tham 
poatlbla  are  dlaouited,  Varloua  kinds  ol  proklmity  lentoia,  loroa 
•enaoti.  Valoolty  aanioii,  poaltlon  aanspra,  angular  reta  santoti, 
aotialarnmatars,  laval  aenaors,  tamperaluta  iiniora,  and  concentra- 
tion laniora  era  inoludad.  Author 

N76-21432  Mttiaohutalta  Init.  ol  Tech.,  Cambildge. 

A REVIEW  OF  VORTEX  DIODE  AND  TRIODE  ITATIC  AND 
DYNAMIC  DBBION  TICHNIQUBS 

0.  N.  Wotmley  /it  AQARD  FluldloaTauhnol,  Jan.  1676  p 63-112. 
rail  (For  availability  leo  N70-2I430  12-341 

Vortaa  diode  and  trioda  amplllliri  and  iheir  oparatlng 
ohtttolarlillct  are  dticribtd,  Eaparlmanlal  and  tntlyilctl  itudlea 
ol  tha  tsianlltl  ahirantarlillot  ol  vortaa  ohtmber  tlow  lltidt  art 
brially  ravlawad.  Data  and  deaign  tachnlquas  davtiepad  for  tha 
atallc  deaign  ol  dlodat  and  triodai  era  lummarlted,  and  methoda 
to  eatimate  tha  email  ilgntl  and  global  dynamic  retponee  of 
diudei  and  triodoa  art  ravlawad.  Sturilea  daacrlblng  the  applloitlon 
ol  vortaa  diodai  and  trlode  ampllllaii  In  anglniarlng  lyitama 
are  cited.  Author 

N76-314I3  State  Univ.  ol  New  York.  Buffalo.  Dapt.  ol 
Machtnioal  Englnearlng. 

THE  TUR6UUNCE  AMPLIFIEHl  STATIC  AND  DYNAMIC 
CHARACTIRI6TICS 

Adam  C Ball  In  AQARD  Fluldici  Taehnol.  Jan.  1B7B  p 113-166 
tali  iFor  ivalliblllty  lee  N70-21430  12-34) 

Tha  trinalllon  from  laminar  to  turbulint  flow  In  jati  it 
dliouviad  along  with  tha  advantagei  and  dlaedvantasaa  of  Ut* 
turbulonca  amplitlara  (TA).  Tha  ttatio  pirlormannc,  datign 
paramattra,  inalyals  lor  jat  and  tuba  flow  ate  alio  dliouaaed  lor 
TA,  FO.S. 

N7S-2t434  Harry  Diamond  Leha..  Adalphl,  Md. 

ANALYTIC  DESIGN  OF  LAMINAR  PROPORTIONAL 
AMPLIFIERS 

Franola  M.  Manlon  and  TidauiiM.  DriawiackI  /rt  AQARD  Fluldica 
Ttchnol  Jan.  1B76  p 167-207  tala  IFor  avallablllly  laa 
N76-21430  12-34) 

Tha  intlyllc  daalgn  ol  laminar  proportional  ampllllera  li 
dlacuaaad.  After  a hitloticti  rtvlew  ot  analog  fluldio  davloai,  the 
adventagaa  ot  and  rttlontlt  lor  uting  laminar  dtvioae  art  thown. 
Among  loma  of  tha  mote  dailrabla  faatutat  of  laminar  davloai 
art  thi  improvtmtnta  obtalnad  In  gain,  dynamic  range  and 
iigntl-to-nolM  ratio,  not  to  mention  tha  aaia  of  ictling.  Agantral 
goomatrlc  GOnflgutatlon  ter  laminar  proportional  Itntlogl  ampllflara 
la  prasaiuad  that  contldart  control  and  output-port  width, 
tplltlai-io-noiila  dlitanoa,  apllttar  thiokiiatt.  tapaol  rillo.  and 
tptoing  batwaen  downttraim  adgaa  of  tha  oontrol  porta 
normilliad  to  tha  lupply  noiila  width  ti  tha  parimataia  of 
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conctrn  In  Owlgn.  Tha  approach  gtatnativ.  auch  at  tha  supply, 
control,  output  and  vani  llnaa,  it  trtitad  In  tarmt  ol  known 
vlieout  Impadanoa  varltblat.  Staging  taohniqtiti  art  pratantad 
•lio.  Autho) 

N70-2143B*  Natlonil  Aarcnautlct  and  Spaoa  Admlnlttrtilon. 
Unglay  Raaatrch  Cantar.  Langlty  Station,  Va. 

KXPIlllMiNTAL  DEtlON  0t>  LAMINAR  PROPORTIONAL 
AMPLIFIIRR 

R.  R.  Hallbaum  In  AUAHD  Fluldict  Tachnol.  Jan.  tSTS 
p 209-227  tala  IFor  availability  aaa  N76-21430  12-34) 

An  axpailmanttl  program  was  Inltlatad  at  langlay  Rataaroh 
Cantar  to  atudy  tha  aflKta  ol  varioua  paraniatait  on  tha  detign 
of  laminar  proportional  baam  dallaotlon  amplillara.  Matching  and 
staging  ol  ampllllort  to  obtain  hlgh-prattura  gain  waa  alto  atudiad. 
Vtriiblt  paramataia  wars  atpaot  ratio,  aatbaok,  control  langttt, 
raoaivar  dlttanoa,  raoalvar  width,  width  of  cantar  vant.  and  blaa 
prataura  lavalt.  UMbla  ptaaauia  gains  from  4 to  19  par  ataga 
can  rtow  ba  aohlavad,  and  liva  amplillara  warn  atagad  togathor 
to  ylald  prataura  gains  up  to  2.000.000.  Author 

N7B'l143lt  Virginia  Polytaohnio  Inst,  and  State  Univ.,  Blaohaburg. 
Dapt.  ol  Machanical  Enginaaring. 

TNI  IFPICT  OF  aiOMITRIC  ANb  FLUID  PARAMRTIRR 
ON  STATIC  PERFORMANCE  OP  WALL-ATTAOHMINT-TVPR 
FLUID  AMPUPlIRt 

H.  L Moaaa  and  R.  A.  Comparin  INawark  Coll,  ol  Eng.)  In 
AOARO  Fluldloa  Taohnol.  Jan.  1976  p 229-248  rala  (For 
availability  aaa  N7B-214ao  12-34) 

Tha  ouriant  itata-ol-tha-art  In  relating  tha  gaomatry  and 
fluid  paramatara  to  tha  atalio  parloimtnoa  charaotarlatlot  ol 
wall-atlaohmant-typa  fluid  ampllHara  It  ravlawad.  The  baaio 
ooneaplt  Involvad  In  avallabla  analytical  approachat  tra  outlined 
with  soma  aaparlmantal  ratullt,  Tha  aNaul  ol  thaaa  ptramalara 
on  tmpllHar  patformanca  It  tummarliad,  with  talaranct  to  tha 
tnalyaat  and  anparlmanti,  Author 


N7S<2142T  Harry  Diamond  Laba.,  AdalphI,  Md, 

THE  OIEION  OF  FLUIRIC.  TURBUUNT,  WALL  ATTACH- 
MENT FLIP-FLOPS 

Ttdauty  M.  DraawlavkI  In  AQAHO  Fluldloa  Tachnol,  Jan. 
1976  p 249-290  raft  (For  availability  aaa  N7«-2 1430  12-24) 
A guide  la  pratantad  lor  tha  dttlgn  of  turbulent,  wall 
attachmant  flip-llopt  with  airtight  walla  and  ahtip  apllttaia.  Tha 
tnalyala  provldaa  tha  ataady  aitta  and  tranalant  chattctaiitlioa, 
and  tha  raauitt  are  itraianlad  graphically  to  Itcllltatt  design. 
Fabrication  tachnlguat  tie  dltcuiaad  whara  thay  may  compromlaa 
design  critaria.  A ipaclllc  daaign  lor  minimum  rtiponia  timu  It 
lollowad  from  oonoaption  to  final  oornponanl  ttalua.  In  adtlitlon 
a typical  daaign  problam  Ic  ooniiiiarad  and  tolvad.  Author 

N7E-2142S  Surrey  Univ.,  Qulldlord  (England).  Dapt.  of 
Maohinloal  Eng)naarlng. 

OIOITAL  FLUIDIC  COMPONENT  AND  EV9TBM  OIEION 
Q.  A.  Parkar  In  AGARD  Fluidics  Taohnol.  Jan.  1976  p 293-316 
lafa  (For  avillabUlty  aaa  N76-2I430  12-34) 

Moving  pari  and  nonmoving  part  digital  fluid  dtvioaa  tra 
ditcuaiad.  Digital  componant  ohartctarlitloi.  digital  modulat. 
lanaori,  combinational,  and  aaquantlal  circuit  daaign  tra 
daactlbad.  F.O.S. 

N7E-814M  Fachhochichula,  Cologna  IWait  aarmany). 
aiONAL  ANALVSIE  OF  PLUIOIC  NBTW0RK9 
H.  M.  Sohiadal  In  AQARD  Fluldloa  Taohnol.  Jan.  1976 
p 317-388  raft  IFor  avallablllly  aaa  N76-21430  12-34) 

Tha  problama  of  aignal  ptooaailng  In  lluldic  nalworka  era 
compirad  to  thoia  In  alaotrloal  oommunicatir  " Topics  ditouaaod 
Inolurit:  tha  alaotrlo-fluldlo  analogy,  lurbultnt . ualilattoa,  tranimia- 
ilon  llnaa.  ao-circulla,  and  pulaaa  In  lluldic  nalworka.  F.O.S. 

N7E-2144E  Lahigh  Univ.,  Dathlaham.  Pa. 

ANALOG  FLUIDIC  CIHCUITRVi  REVIEW,  CRITIOUB  AND 
A NEW  OPERATIONAL  AMPLIPIEN 

Forbaa  T.  Brown  In  AQARD  Fluldloa  Taohnol.  Jan.  1976 
p 389-407  raft  IFor  availability  aaa  N7e-21430  12-34) 

Two  diffarant  approaohts  to  analog  fluldio  cliaultiy  ara  found 
In  tha  litaratura.  Tha  firal  utlllita  high  gain  ampllflara  with  faadbaok 
loparatlonil  amplillara)  to  aohlava  aaay  daaign,  aicallant  llntirily, 
low  noise  and  low  sanaillvlty  to  dlslutbancaa  at  a coat  ol  llmllad 
bandwidth,  high  powat  consumption  and  high  skptnas  The  aacond 
utllliai  favrar  ampllflaia  with  Isad-forwatd  and  a minimum  of 
faadbaok  to  aohlava  tha  oppoilta  oonaaquanoas.  An  opartlional 
ampllllar  lu  propotad  which,  through  taioninca  tubas  placsd  In 


tho  forward  loop  upaln-am  of  tha  gain  block,  haa  a greatly  axitndad 
bandwidth  at  a coal  of  Inoiaaaid  aanaltivlty  to  load  changes  al 
high  Irtquanclea.  Author 

N7S-1I441  Harry  Diamond  Labs.,  AdalphI,  Md. 

FLUIDIC  NOTCH  FILTERS 

Qary  L.  Rollman  In  AQARD  Fluid  Taohnol.  Jtn.  I97fl 
p 409-443  rale  IFor  iviilabllity  aaa  N7B-21430  12-34) 

Tan  nolch-filtar  oirculta  with  blquadtillo  trinatar  lunotlona 
ara  daiotibad.  Notch  filtara  aru  used  In  control  ayitama  to  pravont 
Instabllltlas  tlua  to  maohanlcal  raaonancti.  Tho  ilactronlc  circuit 
litaratura  waa  aaarchad  to  find  circuits  with  biquadratic  tranafai 
lunotlona  that  could  ba  Implamoniad  with  lluldic  ampliliars.  Tha 
ainpllllari  art  aaaumad  to  have  aqual  Input  and  output  Impadancaa, 
and  all  high-gaIn  amplillara  uaad  tra  tatumad  to  have  a prataura 
gain  ol  2,000.  Uting  thaaa  oharaotarlillca,  tha  traquanoy  ratponaa 
ol  tha  clroulta  It  oalculattd  using  a digital,  oltcult-tnalyalt  piogtam. 
Tha  bait  circuit,  baud  on  acaurtoy  In  producing  i raquirad  Iranifar 
lunation  for  the  M60A1  tank  control  tyiiam,  gain  Inaantitivlty, 
and  latat  number  ol  uompllaneti  (ballowtl  taquirai  thrH  hIgh-gaIn 
amplillara.  Advantagaa  and  dlaadvantagaa  of  all  the  olrcuiia  art 
dlaouiitd.  Author 


N76-21442  Harry  Oitmond  Labs.,  AdalphI,  Md. 

CIRCUIT  MODELS  OF  PASSIVE  PNEUMATIC  FLUIDIC 
COMPENSATION  NETWORKS 

Joseph  M.  Iiamtn  In  AQARD  Fluidic  Tachnol.  Jin,  1976 
p 446-484  rala  IFor  availability  tat  N76-21430  12-34) 

Circuit  modal!  of  patalva  pnsumatlo  huldio  coinponanti  ara 
lummtrlisd,  and  tha  lattiblllly  ol  a oiroult  approach  Icr  datlgnlng 
paativa  fluldio  oontrol  lyttam  clroulta  it  dttcribad.  Starting  wllh 
a aol  of  fluidic  oomponcnti:  caplllarlai,  aneloaad  volumat,  ballovvi 
modulaa,  and  diaphragm  mrtdulaa.  Circuit  mpdaliwsra  tynthailisd 
from  an  analylloal-axpailmanlil-uomputatlohal  approach.  BImpla, 
iJaal  clactronlc  circuit  modtia  that  art  lintar  and  Iraquincy 
Indapandsnt  warn  axtindad  to  modalt  that  aia  nonlinear  and 
Iraquancy  dapsndant.  Thaaa  oiroull  modalt  tra  dtioribtd  by 
analytic  aaptataloni.  A law  teat  oonllgutatloni  ware  built  and 
their  tatpontoa  ware  maaturad.  Simulation  (or  thtia  conllgutatloni 
waa  parfotmad  with  digital  computer  piograma.  Contparltoni 
bsiwaan  tha  test  data  and  ilmulatad  modali  wart  mtdi  and 
qualllttiyaly  aualuttad:  thaaa  data  are  gtnatally  in  tgrtamani 
pytt  tha  ranges  laatad.  Author 

N7B-21443  Harry  Diamond  Labs.,  AdalphI,  Md. 

FLUIDIC  STANDARDIZATION  IFFOHTS 

R.  Plarca  Trtak,  II  In  AQARD  Fluldicl  Tachnol.  Jan.  1970 

p 487-496  (For  availability  lat  N76-21430  12-341 

Fluldio  atandtrdi  ura  dlaouiasd  with  raapact  to  thair 
duvalopmtnt,  aub|aot  malarial,  uit  within  tha  lluldic  laohnology, 
and  to  aoma  ektant  thtir  raltllonihlp  to  other  ttohnologlts.  Tha 
ntany  groups  that  ara  aotlva  In  dtvaloping  atandardt  inrj  tha 
ttandirrd  documtnta  they  liiua  ara  daiorlbad.  Among  tha  moat 
aotlva  groups  art  tha  Qovarnment  Fluldloa  Coordination  Qroup 
(GFCQI  and  tha  National  Fluid  Power  Aiioclallon  INFPAI.  Two 
mllltaiy  atandardi  on  fluidic  terminology,  symbology,  and  taat 
mtlhoda,  wart  davalopad  and  raoantly  raviiad  by  tha  QFCQ. 
Twu  additional  ilindatdi  on  moving-pirt  duid-logio  lymbolt  and 
data  pratantallon  wart  davalopad  by  the  NFPA.  Than  four 
donumanta  lorm  tha  (ramawork  ol  tha  currant  fluldio  atandardi 
uaad  In  tha  Unitad  Stitaa.  Author 

N79-21444  Harry  Diamond  Laba.,  Waihlngtcn,  O.C. 

MILITARY  APPUOATIONS  IN  FLUIDICS 
R.  N.  Uoltron  and  L.  S.  Con  In  AQARD  Fluldloa  Tachnol. 
Jan.  1976  p 497-610  rala  (For  avallibillty  sat  N76-21430 
12-34) 

U.8.  Govarnmant  ptogrtmt  In  fluldloa  tra  dlicuaaad  wllh 
brief  daacriptloni  of  currant  lyttam  appllcttiont  along  with  piattni 
govarnmant  elfoha  In  fabrication  and  lallabillty.  Author 

N7S-2144I  AIRoaaaroh  Mfg.  Co.,  Phoenix.  Arli. 

ABROBPACB  FLUIDICS  APPLICATIONS  AND  CIRCUIT 
MANUPACTURE 

T.  G.  Sulton,  Sr.  and  W.  J.  Andatuon  In  AQARD  Fluldloa 
Taohnol.  Jtn.  1976  p 61 1-636  (For  avallablllly  tea  N76-2t 430 
12-34) 

Thu  application  of  lluldica  to  thi  aolutinn  ol  aaroapaca  oonlrol 
problama  began  at  AIRatatroh  In  1964.  Several  davtiopmant 
piogiami  have  raaultad  In  production  tppllctllont  ralatad  to  the 
major  AIRaattroh  product  linai  which  include  gas  lutblnaa. 
piopulalon  anginal,  alt  moten.  .-md  anvlionmantil  control  ayatami. 
Early  In  thaaa  davalopmant  ptogitmi.  It  wai  raalliad  that  tha 
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tnenuficlura  of  monotithic  flutrlo  olroulu  would  ba  nacaiaary 
ft'r  aatoapaca  uia  of  thia  naw  taohnology.  Raaaarch  and 
Inuaatigailon  of  pioduutlon  pruoaaaaa  taaullad  In  lha  uaa  of 
photO'ohamlcal  machining  and  aaalatad  diffualun  bonding  lot 
rntmufialura  of  produollon  and  davalopmant  fluidic  clroullry  Tha 
uat  of  lhaaa  ptaoaiaaa  haa  lad  lo  lha  auccaaaful  application  of 
fluldica  to  aatoapaca  ptnduota.  Author 


111  mcntinnad  It  la  ahown  how  tha  arbltrafv  alcnionta  cun  t)o 
rnmovatl  and  a perfactly  coharnnt  kat  of  aquatiuna  in  integral 
form  ohlalnad-  Tha  poialblllty  la  Khriwn  of  a fundamontui 
impiovament  In  tha  calculation  of  tha  cflaliibiitinna  tliinii|)li  tho 
uaa  Ilf  a thraa  ni  foul  parametsi  liimlfy  of  aiiiiaiallrcd  auiillai 
aolutlone  taking  Into  account  Ihp  tianavciku  vailiihilliv  of  lha 
pruakuru  Aiitlloi 


N76-21444  Shafflald  Univ.  (England).  Dapt  of  Chamiciil 
Englnaaring 

FLOW  CONTROL  CIRCUIT!  FOR  TOXIC  FLUID! 

J R Tlppatta,  N.  Syred,  J.  Grant  (Unitad  Kingdom  Atomic  Enargy 
Aiithnilly,  Rialay).  and  R.  E.  Strong  IBrit  Nucl.  Fualal  In  AOARD 
Fluldica  Taohnol.  Jan.  IB7B  p B37‘606  rafa  (For  availability 
laa  N7a-2I430  12-34) 

Qaiaioal  and  nawly-davtlopad  lluldic  davicaa  which  ara 
haing  uaad  lo  handle  aoliva  flulda  In  a nuolaar  fual  prooaaaing 
plant  aia  daacribad.  Author 

N7«-21447  Shafflald  UnIv.  (England).  Uapt.  of  Chamical 
Englnaaring  and  Fual  Taohnology. 

OlVILOPMIFilT  NIRD! 

J.  R.  Tlppatta  In  AQARD  Fluldica  Taohnol.  Jan.  1976  p 867-662 
lafa  (For  availability  aaa  N76-21430  12-34) 

Tha  Importanca  of  davalopmant  aa  a rational  prooaai  la 
aniphailiad.  Soopa  lor  futura  davalopmant  with  a raaaonabla 
pioapaot  of  pay-off  la  diacuaiad.  It  la  ahown  that  tha  ganaral 
llald  ol  flow  control  lo  worthy  of  Intanalva  davalopmant.  Numaroua 
uaalul  appllcatlona  lor  fluldlo  taohniquaa  aalat  In  ohamloal  and 
nucloar  plnni.  Soma  uaalul  clrculta  ara  auggaiiad:  tha  davalopmant 
naada  aia  call-avidant.  Tha  mony  divoiaa  flow  control  alamanta 
aia  Intarralatod  by  tha  Indafinila  cliola  diagram.  ThIa  raaulta  In 
lha  Idontlfloallon  of  certain  duilrablu  propaitlaa  which  may  giilda 
lha  future  development  of  devloei  and  clrculta.  Author 

N76-2144!  Harry  Diamond  Laba.,  Adelphl,  Md. 

FABRICATION  RIQUIREMENT!  IN  FLUIDIC!  TECHNOL- 
OQV 

Lyndon  S.  Con  In  AG  ARC  Fluldlua  Technol.  Jan  1876 
p 683-EB3  rata  (For  avallablllly  aaa  N76-21430  12-34) 

Tha  ralationahip  bJtwaan  lha  manulaolurlng  prucaiaea  and 
lha  auccaaaful  labiicatipn  ol  a lluldic  item  foi  a apaolfio  uaa  la 
dieouaiad,  Tha  fabricalion  procaia  including  ouuing,  eiching, 
coating,  alaciroloimiitg,  and  loiming  ara  lavlawad  along  with 
tha  prcblam  nraai  Typea  ol  appllcahona  luch  aa  awllchlng  and 
logic  olrculti.  iind  analog  ciroulta  ara  praaarted.  F.O.S 

N7B-23!3!|  Advlaoiy  Cirouii  lot  Aeruapucu  Runoiirch  iinil 
Davalopmanl.  Rarla  (Francu.i. 

IMPROVEC  N02ZLI  TEBTINO  TECHNIQUE!  IN  TRAN- 
!ONIC  FLOW 

F Jaarama  INatl  Auiuapaca  Luh , AmalnidamI  Fall.  1976 
16  p rafa 

(AQARD-AH-D4)  Avail  NTIS  HC  $3.50 

Summary  and  conoknuona  urn  praaunuiil  on  ihu  muta  und 
joint  analyaai  purlormed  on  nuctle  tualmg  tuchnigiuin  bffuctv  ul 
wind  tunnal  atatlc  pruaauie.  Haynolda  Nuinbiir.  butiridaiy  liiyur. 
modal  auppurt.  wall  Intarlnruncv.  buuyuncy.  alturbudy  unuinai'y. 
nocaia  preaBUtu  ratio,  and  |ut  lampuiiitura  are  tB[iuiuul.  Authur 


N7B-23B36I  Advlaoiy  Group  Itii  Anrunimcu  Huiiuuich  iiiul 
Davalopmant.  Parla  IFiancul 

FLOW  SiPARATION 

Fab.  1976  40  p rala  Praaantad  at  tha  AQARD  Fluid  Dyn 
Panal  Sytnp..  Qoaltingun.  Oeiinany.  27-30  Muy  1975 
(AQARD-CF-16B-Siippll  Avail  NTIS  HC  $4  00 

The  culuulntlon  la  dlaciiaaad  ol  liiminui  anparatiiin  wluch  hue 
alwayt  lopraiantad  line  ol  the  inoui  lalovant  probliima  ul  buuiulcry 
layer  thnory.  even  within  the  cluaaical  Prandtl  i aiiaumiitlun  ol 
vtnlthlng  tranaviiria  preaaure  pridianta  Hacuni  thuuiiua  nttuinp- 
hng  tu  caluulHtii  aoiiaialioii  altur  relaHing  Priindll  i.  aneumptinn 
are  reviewed.  Purely  nuinarlual  raaulta  baaad  on  tho  hnile  dilfuiuncu 
aoluilpn  ol  the  complalo  Novler-Slukua  uiiuutiomi  ora  hnufly 
muntlonad  The  analytical  piocaduta  baaud  on  a niulliplu  luyui 
liaalmant  davnlopad  Indapandantly  hy  Nalland  and  by  Slawaitauri 
and  Wllllanik  la  diacukaad  In  detail  liuth  In  tha  Icundallunk  and 
In  tha  duvaipprnania  Suma  ai  yet  uniuenllunud  ruKulla  uiu  alau 
given.  A ciltloel  diacutalon  lollawa.  ahowlng  the  Inaulllolancy  ol 
Ihe  preieiit  aiyrnptotlc  troetment  of  the  return  flow.  A third 
procedure  la  thought  to  preaant  e uertaln  Interaat.  that  la  tho 
ganerallaatlon  of  von  Kerman  momentum  Intagral  procodura  taking 
Into  account  tha  aalatanoe  ol  (runaveraa  praaaura  giadlonta  The 
attempt  by  Holden  and  Moialla,  containing  aome  arbltrarlnaaa. 


N77-113B7||I  Advlaory  Group  lot  Aarotpaca  Reiterch  and 
Development.  Parla  (Franca). 

FLUID  DYNAMICS  PANEL  SYMPOSIUM  ON  FLOW 
SEPARATION 

D J.  Paaka  (NAE.  Ottawa)  and  W.  J.  Hainbird  (Cailtlan  Univ.) 
Dot.  1976  IS  p refe 

(AOARD-AR-B8I  Avail:  NTIS  HC  A02/MF  AO) 

Thia  leport  eontaina  an  rivaluatlon  and  appralail  of  the  eubjeot 
with  reoommendailona  for  future  raaaarch.  Currant  knowltdga 
and  undaratanding  of  tha  fluid  phyaloi  of  2D  and  3D  flow 
aaparitlon  and  rtiftaohmtnt,  parllaulirly  for  turbulani  flowa,  It 
llmitad.  If  It  ntoattary  that  high  quillty,  cirtfully  pitnntd  2D  and 
3D  boundary  layar  tiipttlmtntt  be  oonduciad  to  obtain  dapand- 
abla  aeparlmantal  diu  to  anhinct  our  btilo  linowltdgt.  and  for 
uaa  In  varlfloatlon,  validation  and  davalopmant  of  thaoratloal 
prediction  mathodi.  Theta  complete,  unamblguout  dale  tale 
thould  Include  detiilad  dooumenletlcn  of  all  meaturahle  quanlltlae, 
both  mean  end  Ructualing  at  lha  will.  In  the  vliooui  boundary 
layer  end  In  the  aaternil  flowlleld.  Emphiile  ahould  be  placed 
on  redundant  maaiurament  lachnlquee  to  aniure  high  deti 
rallibllity.  Aulhot 

N77-123BX||I  Advlaoiy  Group  for  Aeroipace  Raaairoh  end 
Oevelopmant,  Peril  IFranoal. 

FLOW  OF  lOUD  PARTICUB  IN  QAHB 
George  Rudingar  (Stele  Univ.  of  Naw  York,  Buffalo)  and  A.  Auriol, 
ad.  (I'Inat.  Fianou-Allamand  da  Raoharohit  da  Elaint-Louli,  Frinon) 
Oof.  1978  84  p rafa 

(AaARD-AQ-282:  ISBN-B2-a3E-l228-8|  Avail:  NTIS 

HC  AOB/MF  AO  I 

Raaeeioh  on  gai-particia  flow  In  Oirminy,  Qtail  Brlteln, 
France,  and  tha  UnItad  Slalei  l»  pitaanled.  Fluldiiad  bedi  end 
liaer-Dopplet  anemametata  ware  uiad  to  maaaura  lolld  panlclaa 
and  gai  How.  Far  Individual  llllai,  aaa  N77-12383  through 
N77-123B7. 

N77-131!lj|>  Offloa  National  d'Eiudai  at  da  Rtuharchtt 
Atroapalltltt,  Parla  (Franca). 

FRINCH  CONTRIBUTION  TO  AIROOVNAMICS  OF 
OAB-PARTICLE  MIXTURIB 

Paul  Kuantiman  In  AQARD  Flow  of  Solid  Partlolai  In  Gataa 
Cot.  1976  p 1-16  rala  (For  primary  document  loe  N77- 12362 
03-34) 

Avail:  NTIS  HC  AOB/MF  A01 

Threa  axamplaa,  conoarnlng  tha  aarotpaca  llald,  ara  preaantad; 
thay  concarn  rookat  propulalon,  laiar  cnamomatry  and  captura 
ol  droplata.  A praolat  knowladgt  ol  tha  paitiola  alio  dlatrlbutlon 
la  aaaantlsl  In  moat  oaaai.  and  Improvamanit  in  optloal  taohniquaa 
ara  daalrabla.  Velocity  meeaureincnta,  aallefeclorv  for  amall 
conoentretlcna,  ahould  ba  eatanded  to  largar  ontt.  Tamparature 
maiauiamant  mathoda  for  both  pheaat  ealil.  Inlaraotloni  belwaen 
partlclaa  ahould  ba  betiat  known.  Author 


N7T-123I4||I  Dautecha  Foriohungt-  und  Vanuohaanatall  luer 
Luft-  und  Raumlahrt,  Goetlingan  (Waat  Germany). 

OAi  FLQWB  WITH  SOUD  PARTICLlli  RIBIARCH  AND 
DIVILOPMSNT  IN  OIRMANY 

W.  Wuaat  In  AQARD  Flow  of  Solid  Partlcln  In  Oaiaa  Oof. 
1876  p 19-32  rafo  (For  primary  dooumant  ita  N77-123B2 
03-34) 

Avail:  NTIS  HC  AOB/MF  AOI 

Fundamtnial  rattarch  on  forna  and  haat-tranalar  lawa  and 
propagation  of  aound  and  ahook  wivaa  li  diacuaaed  aa  well  ae 
more  applied  work  on  generation,  oonveylng,  laparetlon  and 
maiaurament  ol  pertlolea.  Author 

N77-121!l||l  City  Univ..  London  (England).  Dept,  ol  Moohanlotl 
Englnaaring. 

A RIVIIW  OF  RIBIARCH  IN  THI  UNITiO  KINQOOM  IN 
TH!  FIILO  or  MULTIPLi  PLOWS  OP  SOLIOB  AND 

QABIB 

R.  A.  Duckworth  In  AQARD  Flaw  ol  Solid  Parllalti  In  Oaiat 
Got.  1976  p 33-4S  rala  (For  primary  documant  ate  N77-123S2 
03-341 

Avail:  NTIS  HCAOa/MFAO! 
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Undtiitinding  of  oalld  ontoiia  flow*  Ih  nuicli  litt  compliio 
thin  In  thd  ciu  of  fluid  llowa  pirtly  bicauia  of  thn  liinititloni 
Impoiid  by  tha  aviilibla  manuring  tachniquai  Savital  ituch 
lachniquai  ita  dlicuiaad.  Tha  oomplax  nituro  of  gai-partic'a 
llowa  haa  lad  lo  an  atlampt  to  oblalri  a gaitaraliiad  nmpitical 
lolutlon  which  la  brltlly  daacribad.  Partlcla  dipuaillon.  anirainmtnt. 
and  aroilon  oauaad  by  iha  impact  ol  airboina  partlclai  ora  alao 
diaouaaad.  Author 

N77-133Sa|  Von  Kaiman  Inat.  lor  Fluid  Dynomiua.  fthodo  Saint- 
Qanaaa  IBalgluin) 

PLOW  OP  SOLID  PARTICI.E8  IN  QAHt;  ACTIVITIES  AT 
THE  VON  KANMAN  INSTITUTE  POII  FLUID  OVNAMICS 
Jaan  J OInoux  and  Mluhal  Hirthmullai  >n  ACAIID  Flow  of 
Solid  Paiticlai  In  Gaaaa  Oct  IS70  p 47-64  tufa  (Foi  primaiy 
documant  aaa  N77-123S2  03-341 
Avail:  NTIS  HC  AOB/MF  A01 

Low  apaad  and  high  apaad  gaa-partiola  flow  ara  diacuaaad. 
Thaoratical  and  axparlmanlal  aapaola  ara  alao  diacuaaad.  aa  wall 
aa  aoma  work  on  Inalrumantatlon.  In  addition,  obaarva'Iona  In  a 
fluldllad  bad  ata  bilafly  daacribad,  and  divalopmant  ol  a laaar 
Dopplar  valoclmalar  la  outllnad  Aulhoi 

N77>12)B7||I  Taxiron  Sail  Aaioapaca  Co,  Buffalo,  N.Y 

PUNOAMINTALI  AND  APPLICATIONS  OP  OAS-PARTIOLE 
PLOW 

Oaorga  Rudingar  In  AQARD  Flow  ol  Solid  Pailittlaa  in  Oaaaa 
Oct.  1B76  p 66-66  tala  (For  primary  documant  ata  N77-t2363 
03-341 

IContraota  744620-70-0-0116;  NOOOI4-67'A-022e 
Pro|.  8UUID) 

Avail;  NTIS  HC  AOB/MF  AOI 

Thia  aurvay  daala  with  flowa  of  a yaa  In  which  amall,  rigid, 
and  parmanani  particlaa  ara  auipandad  Pariiula  coryoantraliona 
ranga  from  ao  low  lhal  tha  parllclaa  do  iini  alfaci  tha  gaa  flow 
and  oan  ba  traalad  aa  aingla  paniclaa  lo  ao  high  that  lha  particles 
occupy  an  appraclabla  voluma  ftaotion  ol  tha  itiixiura  Tha 
dynamlca  ol  aingla  particlaa  in  continuum  and  low-danwty  flow, 
lha  Iharmodynamlca  ol  gaa-partlcla  irilxluraa,  and  tha  baalo  flow 
aquatlona  for  ona-dimaiialonal  flow  ara  diacuaaad  Wave 
propagation,  noiilo  flow  and  yaa  partiola  icii  ara  alao  diaouaaad 
Additional  axamplaa  ol  analytical  and  axpoiimanial  raaulla  arc 
givan  to  llluatrita  Impurtinl  -jllualloni.  Fmphcslx  la  plannd  on 
work  parformad  In  lha  Unllod  Slatai  Author 


36  INSTRUMENTATION  AND 
PHOTOGRAPHY 

Inoludus  remotn  sensors,  meesuring  instruments  and  gages, 
detectors,  cameios  and  photoyrsphlc  supplies  tmd  hoiogro- 
phy.  For  aerial  photogruphy  see  43  farth  Rt}sourcos.  For 
related  inforiTiation  sue  eluo  06  Aircraft  fnsttumantution  and 
;5  Spacncnift  fnstnimatunnon 


N74-36096I  ^.dvitiory  GiOiip  for  Aorospaerr  Resttatoh  aircl 
Davelopinenl.  Paris  IFranoa) 

TE8TINQ  OF  PRECISION  INERTIAL  QVR08C0PE8 

Dlrro  A.  Lorantinl  lAIr  Forca  Acad.l  Jun  1974  73  p rafa 
IAGARD.AQ'192:  AQARDagraph-1921  Avail  NTIS  HC  $S.7E 
Tha  basic  phasas  of  anvlronmint,  escllatlon.  monitor,  and 
avaluallun  Involved  In  Inertial  sensor  teats  are  reviewed 
Techniques  considered  tor  application  to  known  gyro  testing 
problems  are  described  and  base  motron  environment,  computer- 
conliollad  lest  operation,  data  acquisition,  and  data  handling 
problems  ere  Identlllad  Tha  studies  suggest  that  the  development 
of  a more  comprehensive  gyro  error  model  It  needed  to 
uncover  some  of  tha  coefficient  dlsaareemanti.  and  Instabilities 
which  occur  between  dlflaront  lasts,  and  difterant  last  equipment. 
Mlni  computera  are  discussed  in  terms  of  their  advanced 
capabilities  in  data  acquisition  and  processing  methods  for 
improved  test  accuracy  speed,  and  versatility  Author 


N7B-2883B||I  Advltory  Group  for  Aarotpace  Retaareh  and 
Development.  Paris  (Franoe). 

A REVIEW  OF  ANTHROPOMETRIC  DATA  OF  GERMAN 
AIR  FORCE  AND  UNITED  STATEE  AIR  FORCE  FLYINQ 
PER80NNEL  1867  ■ 1988 

FI.  J.  Qrunhofer.  ed.  (German  Air  Forca)  and  G.  Kroh,  ad.  (German 
Air  Forca  Inst,  of  Aviation  Med.)  Apr  1976  180  p rafa 
IAGARD-Aa-20B;  AaARDograph-2061  Avail:  NTIS  HC  $7.00 
Standardliad  equipment,  dallnitlont  and  procadures  ware  usad 
according  to  Harliberg  lor  each  program.  Both  data  colleotiont 
warn  obtained  from  prasalectad  personnel  and  are  not  representa- 
tive of  the  whole  male  population  of  tha  respective  country: 
however,  tha  resulls  are  raprasentativa  of  tha  reference  collaotivas. 
For  each  body  dimension  the  following  detailed  Informallon  Is 
given  the  definition,  written  and  Illustrated,  of  body  dimension 
to  be  measured;  tha  frequency  of  certain  ranges,  a breakdown 
of  QAF  and  USAF  data  In  percentile:  essentials  on  tha  statistics 
of  data  distribution.  Tha  correlation  matrix  of  QAF  data  Is  also 
Included  Author 


N76'21492||l  Royal  Aitcrull  Estulilishmiml.  Fornborough 
lEnglandl. 

THE  POSSIBILITIES  OF  USING  A SCANNING  ELECTRON 
MICROSCOPE  FOR  THE  STUDY  OF  COMPOSITE  MATERI 
ALB  HAVING  AN  ORGANIC  MATRIX 

J Auvinut  and  J Rouchon  Doo  197B  12  fi  rufs  TrensI  into 

ENGLISH  trciii  tha  Fnincti  Riiprnt  AGARD  CP  163 
(RAE  Lib  Trans- 1874  BH609t9,  AGARD  CP  1631  Avail  NTIS 
HC  $3  BO 

Thu  scanning  uluction  miiitoi.copti.  with  its  torgu  dupth  ol 
fluid  and  tiigli  lusolunon  iiiiikiiH  (lossiljlu  ttio  diracl  uxaminatiuii 
uf  fine  end  duuply  cunioiirud  siirfacus  and  is  Ihuu  parttcularly 
suitablu  for  ttiu  sturfy  of  coinposilu  malnnalu  Ttm  uuu  is  dusenbod 
of  H scanning  eluctron  niicioscopu  for  pintfncl  qualify  conliul 
and  thu  study  of  failiirn  uiirfacns  and  corrosion  in  glass  mul 
high  modulus  fibra/itfioxv  matrix  nomposiius  Each  of  Ihusu  facets 
IS  lllustioteil  pliutuginphically  Auihoi 


184 


36  LASERS  AND  MASERS 


36  LASERS  AND  MASERS 

InuluduH  putuniutnc  umplifiors 


N74-230B2|^  Adviiorv  Qrpup  fat  Avrospice  Rfuirch  and 
Davdopp'iinl.  Paris  (Ftanua). 

LASER  i.lSTRUMENTATION  FOR  FLOW  FIELD  DIAONOS- 
TICS 

J.  D Ttolinger  lARO,  Ina ),  S M Bogdonolf.  ad  IPtInoaton. 
Univ.l.  and  J.  A.  Smith,  ad.  Mar.  1974  12B  p rafs 
lAGARDograph-iaS:  AGAnD-AG- 1861  Avail:  NTIS  HC  $9.60 
CSCL  ZOE 

An  Introduction  to  coharint  optics  and  holography  It 
prasantad.  A ditcusslon  of  tha  appllbitlon  of  lasart  In  aatudyntmlat 
Is  prasantad  and  axamplas  takan  from  many  diftarant  Itboratotlat 
ara  Inuludad  Tha  usa  of  latars  to  complamani  convantlontl  optical 
mathoda  Is  ravlawad  whlla  mora  advtncad  tachniquaa  ara 
prasantad  In  graatar  dalall.  Thata  Includa  naw  mathodt  In 
Intarfaromatry,  holography,  and  latar  Dopplar  lachnlquot.  Author 


N7B-16B8BI  Advisory  Group  for  Aarospace  Rataarch  and 
Davalopmant,  Paris  {Francel. 

EVALUATION  OF  THE  POTENTIAL  BENEFIT  TO  THE 
AERONAUTICAL  FIELD  FROM  LASER  TECHNOLOGY 
Dao.  1874  261  p raft  Partly  In  ENGLISH:  partly  In  FRENCH 
lAGARD-AG-tBB:  AGAnOograph-196)  Avail:  NTIS  HC  SB.SO 
Tha  charactarlstlo  propartlas  of  latars  ara  raportad  arrd  their 
appllattlons  to  aarnnautloal  engineering  ara  discussed.  For 
individual  titlaa.  sea  N76-ieB29  through  N76-iea43. 


N7B-1SE2B  Royal  Radar  Establlshmant.  Malvern  lEngland). 
REVIEW  OF  CHARACTERIETIC  LASER  PRORERTIEB 

M.  J Taylor  In  AQARD  Evaluation  of  tha  Pattntltl  Banallt  to 
the  Aaron.  Field  from  Latar  Taohnol.  Osc.  1974  24  p raft 
(For  availability  taa  N76- 16828  08-361 

Latars  can  be  mads  from  solid,  gastout  or  liquid  materials, 
and  tha  amission  may  be  either  conllnuout  wavs  (CWI  or  pulsed, 
dapandlng  on  tha  ayttam.  Tha  rtnga  of  CW  power  In  laser 
beams  varies  from  milliwatts  to  kilowatts  and  pulsed  systams 
give  peak  powers  of  up  to  tarrawttta  with  pulse  widths  In  tha 
ploostcond  range.  Tha  energy  In  such  short.  Intense  pulses  may 
not,  howavar,  be  vary  high.  Tha  principles  ind  propartltt  of 
lasers  tra  summarliad.  wmphasliing  aspects  which  ate  panlaulatly 
relevant  to  tvlonlo  systems  design.  Author 


N7B-16830  Service  Technique  das  Talacamrnunlcatlont  da  I'Alr. 
Paris  IFranctI 

PONEIBLE  APPLICATION  OF  LASERE  IN  AERONAUTICS 
lOOMAINEB  POSBIELEB  O'APPLICATION  DIB  LASER8  EN 
AERONAUTIOUE] 

Jean  Bartrals  In  AGARD  Evaluallon  of  tha  Potential  Benefit 
to  tha  Aaron.  Field  from  Latar  Tachnol.  Dec  1974  6 p In 
FRENCH  (For  availability  tea  N76' 16828  08-361 

Latar  use  In  taronautlot  covaring  data  transmission  support, 
analysis  of  structures,  testa  of  aircraft  equipment,  and  at  a souroa 
of  light  In  holographic  procaduras  It  raportad.  Image  storage 
tralsotorv  dstormlnatlons,  and  reconnaistance  mlstiont  ate  alto 
discuflsod.  Trantl.  by  E.H.W. 


N7B-I6831*  Nstlontl  Aeronautics  and  Space  Administration 
Qoddtrd  Spaca  Flight  Cantar.  Qraanbalt,  Md. 

OPTICAL  COMMUNICATION  IN  FREE  SPACE 
Hanry  H.  Plotkin.  Nelson  MoAvoy,  and  Mlchatl  W Flumaurioa 
In  AQARD  Evaluation  of  tha  Potential  Benefit  to  tha  Aaron. 
Field  from  Laser  Taohnol.  Dec  1974  24  p raft  (For  availability 
sea  N75- 16828  08-361 

Two  citttat  of  latar  communication  ayatsms  for  handling 
vary  high  data  rstss  across  Inlar-tatalllta  distances  ara  conaldarad 
that  provide  for  high  antenna  gains,  wide  modulation  bandwldths. 
and  optical  raoalvar  sansltlvltlas.  Systam  design  consldarstiont 
are  based  upon  tha  carbon  dioxide  laser  modulation  to  accommo- 
date digital  or  analog  Information,  and  tha  neodymium  doped 
YAG  laser  pulse  lor  digital  modulation.  G.G. 


N7B-16S32  Deutsche  Fortchungs-  und  Vsrsuohsanstalt  fuar 
Lult  und  Raumlahrt,  Obarpfaffenhofan  (West  Qarmtnyl  Inst 
fuar  Fluglunk  iind  MIkrowellsn. 

AIRBORNE  INSTRUMENTATION  ALTIMETERS,  DOPPLER- 
NAVIQATORS.  VELOCIMETER.  CAT-DETECTION 

F Malota  In  AGARD  Evaluation  of  tha  Potential  Banallt  to 
the  Aaron.  Field  from  Later  Tachnol.  Dec  1974  12  p raft 

(For  avsllsbility  see  N7E' 16828  08-361 

The  possible  uses  of  lasers  in  alrpltnat  at  alllmotars. 
velocimeters.  for  Doppler  ntvlgatlon  and  lor  clear  air  turbulence 
detection  ara  discussed.  It  is  shown  that  the  shorter  wsvelengths 
of  lasers  have  some  advantages  over  microwaves  and  radiowavas 
in  avionics  applications  G G 

N7B-1SB33  Army  Electronics  Command,  Fort  Monmouth,  N J. 

THE  APPLICATION  OF  LASERS  TO  THE  PROBUMS  OF 
VERY  LOW  LEVEL  FLIGHT  OBBTACU  AVOIDANCE  AND 
TERRAIN  FOLLOWING 

C.  M.  Kallington  In  AGARD  Evaluation  of  tha  Potential  Benefit 
to  the  Aaron.  Field  from  Later  Teohnol.  Dec.  1874  9 p raft 
(For  availability  taa  N75- 16828  08-361 

Lasart  have  found  application  in  helping  lo  solve  the  problems 
of  very  low  level  IllghI  by  U.S.  Army  aircraft.  In  tha  following  it 
dltcutted:  tha  reatont  why  Army  elrcttft  fly  low,  the  nature  cl 
the  operational  problems  encountered  at  low  altitudes,  tha 
toohnlcal  problems  associated  with  the  design  of  systems  to 
enhance  low  level  flight  capability,  retasreh  efforts  to  date  directed 
toward  solution  of  the  problem  ol  low  levsl  flight  and  finally  a 
comparison  ol  the  oapabillllas  ol  microwave  and  later  tyslemt 
In  this  area.  The  llmltallont  ol  later  systems  and  rataarch  areas 
still  requiring  investlgstlon  are  alto  dltcutted.  Author 

N7B-16S34  Lincoln  Lab.,  Matt  Ipst  of  Tech.,  Lexington. 
AIRBORNE  SURVEILLANCE  AND  RECONNAISSANCE 

R.  H.  Kingston  In  AQARD  Evaluation  of  the  Potential  Benefit 
to  the  Aaron.  Field  from  Later  Tachnol.  Deo.  1974  3 p-  Sponsored 
by  Dept,  ol  the  Air  Force  (For  tvtileblllly  tee  N76- 16828  08-36) 
The  use  of  a laser  (or  llhiminatlon  offers  many  advantages 
over  reconnaissance  and  turvelllenca  using  either  standard 
photography  or  mlcrowtve  radar.  Foremost  among  these 
odvantagas  ate  high  ratohitlon  Images  not  dependent  upon 
daylight,  much  higher  resolution  then  that  obitlnablt  with  radar, 
and  tha  possibility  ol  range-gating  lot  tuppttssion  ol  lottground 
becksoatter  at  well  as  range  determination  In  this  review  ol 
tha  use  of  lasers  In  eltborne  tutvelllanoe  and  teoantiaittance. 
the  detailed  advantages  of  such  syetems,  the  types  ol  systems 
end  possible  tppllnatlont,  and  tha  probltm  ertts  requiting  lutihet 
ressarcti  and  development  era  dlsoutstd.  Author 

N7B-ia83B  Royal  Aircraft  Establishment,  Fsmborough  (Englcnd). 
RANGINO  GUIDANCE  AND  DESIGNATION 
A.  H.  Niwbary  end  J C.  Mibbarley  In  AQARD  Evaluitlon  ol 
the  Potential  Benefit  lo  the  Aerort.  Field  from  Latar  Teohnol 
Deo.  1974  10  p rate  (For  uvalltblllty  tee  N7B-1S82B  08-361 
Tha  use  ol  letera  lor  ringing,  guidance  end  designation  Is 
reviewed  and  advantagee  end  disidventagai  over  more  conven- 
tional Itohniqust  are  Indlosled.  Tha  discussion  Is  rntinly  limiltd 
to  tyslemt  employing  bealo  components  which  art  curtamly 
sva  liable.  Possible  future  eyetame  are  mentioned,  with  aome 
omphaels  on  tha  development  trend!  sxpacled.  Author 

N7B-18836  Thomson-CSF.  leiy  lee  Moullnaiux  (Francel. 

TRAJECTOGRAPHYr  TRACKING  rCRAJECTOGRAPHIE : 
POUREUITE] 

H.  Melllit  I Labs,  da  Marcouaslil.  Q.  Coudero,  P Sargent,  M 
deNorey  lEnglns  MATRA),  and  R Moreau  (ONERAI  In  AQARO 
Evaluation  of  tha  Polsntlal  Bansllt  to  iho  Aaron  Field  from  Laiir 
Tachnol.  Deo  1,974  38  p rale  In  FRENCH:  ENGLISH  lummary 
(For  avsllsbility  tie  N7e- 18828  08-381 

Problemi  rilsting  to  the  optical  tracking  ol  s targal.  alfher 
(risnd  or  los  era  dlicusisd.  Qsneralltlas  irs  given  on  methods 
used  lo  solva  thass  problams  and  the  main  typii  ol  laaars  that 
ware  uiad  A iiirvay  waa  also  made  ol  the  mathodt  sppllcabla 
lo  sir  target  tralactograpliy,  including  thota  parte  ol  the  tialaotory 
that  art  In  contact  with  the  ground.  Satallita  trajectography  (rum 
ground  baaed  itatlona  and  optical  tracking  In  tha  Instance  ol 
antiaircraft  daftnia  oparallona  aro  Included.  Author 


N7B-1IB37  Coinpagnia  Ganaiale  d'Elactrlolte.  Marcouaals 
(Franca).  DIv  das  Applloationi  Optlquee. 

HOLOGRAPHIC  STORAGE  OP  OPTICAL  IMAGES  AND 
VISUALIZATION  OP  LASER  EYETEMS  (ETOCKAGE 
HOLOGRAPHIQUE  DEB  IMAGES  OPTIQUES  ET  SYETEMEB 
VISUALISATION  A LASER] 
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O.  CoMirld  In  AQARO  Evtluallon  of  the  Potentiel  Beneht  to 
the  Alton  Field  from  Letei  Teehnol  Dec  1974  26  p lefe 
In  FRENCH.  ENGLISH  summeiv  (For  evBlIebilily  eee  N7S-I6628 
Oa-361 

The  etele  ol  the  en  In  the  (lildt  of  hologriphlc  etorege  and 
letiiavil  end  luge  ecrean  dltplayi  wii  oxomlned.  Particular 
attention  waa  given  to  methodi.  ei  the  Fourier  Irineform 
holography  and  frequency  carrier  photography.  Advantaget  of 
the  melhodt  using  later  sources  were  reviewed  along  with  main 
peremataia  inlluincing  design  concepts  Author 

N7e-ie«38  Physics  Lab  RVO  TNO.  The  Hague  INetherlandsl. 

OPTICAL  CORRELATION 

J A.  Brxlon  In  AGARD  Evaluation  ol  the  Potential  Benalit  to 
the  Aaron  Field  from  Later  Tf  hnol.  Dec.  1974  20  p refs 
(For  availability  sea  N7E-18826  09-36) 

A survey  It  given  of  the  most  common  types  ol  ooherent 
optical  coi  relators,  which  are  clasilllad  as  apatlal  plane  corielitori. 
frequency  plane  correlators  and  tpacial  raference  oorralators  Only 
the  spatlel  plana  oorralators  art  dealt  with  rather  thoroughly 
Basic  principles,  some  special  featiiret,  advanisgii  and  dltadvan- 
tages  mostly  art  given  with  relorenoes  to  relevant  literature 
Optical  procesalng  of  sideways  looking  synthetlo  aperture  radar 
data  and  the  acousto-opllcil  prooestlng  of  linear  FU  radar  signals 
art  described  as  special  releiaiica  corrslttors.  ol  which  tha  first 
has  become  the  most  Important  application  of  opllcal  data 
procasslng  to  data.  Some  advantaget  and  dlttdvantaget  ol 
IncoharenI  correlators  are  given  fnr  comparison  along  with  some 
asamplas  ol  tha  most  common  types.  A detailed  datcrlpilan  of 
a simple  coherent  apatlal  plane  correlator  Is  given  Some 
esparlmantal  resulls  are  mentioned  Tha  reltience  function  In 
this  correlator  It  raallttd  as  a herd  clipped  phase  plate,  which 
.usults  In  a large  detection  region  and  a high  signal  output 

Author 


N7B-1BB3B  Army  Electronics  Command.  Fort  Monmouth.  NJ. 

THE  LABER  aVRO 

Vernon  Dickey  In  AGARD  Evaluation  of  the  Potential  Benefit 
ID  the  Aaron  Field  from  later  Teehnol  Dec  1974  10  p refs 
(For  availability  sea  N75- 16828  08-36) 

A general  discussion  of  laser  gyro  tiohnology  la  pretantad 
which  Includes  basic  principles  of  operation  and  various  uflaots 
which  Introduce  errors  This  It  followed  by  a ravlaw  of  the 
engineering  aspeett  of  design  and  contruetlon.  Finally,  tha 
potential  capabilities  and  limitations  at  related  to  system 
applications  tie  considered.  Author 

N7B-16B40  Office  ol  Naval  Reteaich.  Arlington,  Va. 

ARRLICATIONB  OR  LABIN  OPTICB  TO  AERONAUTICAL 
ENOINEIRINO 

Robert  D.  Matuikt  M AGARD  Evaluation  of  the  Potential 
Benefit  to  the  Aaron  Field  from  Later  Teehnol  Dec.  1974 
23  p refs  IFor  availability  tee  N76- 16828  08-361 

The  use  of  lasers  and  laser  optics  It  dlscussad  lor  several 
fields  ol  leronaullcel  engineering  which  Irtolude  experimental  fluid 
and  struclurtl  mechanics  end  testing  The  advantages  of  leaer 
optics  and  tha  application  to  laeer  scattering,  holography,  and 
photography  ara  outlined  The  application  of  holography  to  wind 
tunnel  dtagriostlot  Is  detailed  as  a tutorial  example  of  applied 
lever  optics  State  of  the  art  description  it  also  attempted  for 
tha  fields  of  non-destructive  testing,  vibration  analysis,  laser  Raman 
spectroscopy,  valocimatry.  and  photo-elastloliy  Suggastlone  for 
potential  applications  are  made  whan  sppropilata,  throughout 
the  paper  Author 

N7B-18B41  Compagnle  Generali  d'Eleotrloite.  Marcouails 
(France)  Section  Elactronique  at  Photonique 
OPTICAL  FIBER  COMMUNICATION  ONBOARD  AIRCRAFT 
ICOMMUNICATIONB  PAR  FIBREB  OPTIQUEB  A BOND 
D'AVIONBI 

J Ernatl  In  AGARD  Evaluation  ol  the  Potential  Benefit  to  the 
Aaron  Field  from  Later  Teehnol  Dec  1974  11  p reft  In 

FRENCH.  ENGLISH  summary  IFor  availability  tee  N7S-ie82e 
08-361 

Recant  advances  in  optical  fibei  transmlsalon  and  their 
potential  use  In  soma  tpaclllo  areas  aie  reported  These  advances 
Include  different  types  ol  low  pass  optical  fibeis.  single  mode 
cladded  glass  fibers,  mullimode  cladded  glais  fibers,  multimode 
cladded  liquid  core  cladded  fibers  and  SELFOC  glass  libera 
Important  components  ol  an  optical  liber  link,  mostly  light  emltlere. 
ara  examined  along  with  tradeolls  and  possible  combinations  of 
components  lor  tpaclllc  system  applications.  Advantages  of  optical 
fiber  trensmlstlori  are  dlsousstd  with  emphasis  on  laalutee  related 
specifically  to  communication  link  problems  with  an  aircraft 

Author 


N78-16S42  Sarvica  Technique  des  Telecom municatlons  do  I'Alr. 
Paris  (Franca). 

CONCLU8IONB  AND  RECOMMENDATIONS  ICONCLU- 
SIONS  ET  RECOMMANOATIONB] 

J Bertrals  In  AGARD  Evaluation  of  the  Potential  Benefit  to 
the  Aaron.  Field  from  Laser  Teehnol.  Dec  1974  7 p In 

FRENCH  IFor  availability  tea  N75-I6828  08-36) 

Rccommundntlons  regarding  the  feasibility,  use.  and  applica- 
tions of  various  laser  types  and  later  systems  in  aerospace  are 
given.  Special  attention  was  given  to  tracking  studies,  communica- 
tion. sunrelllancs  and  riconnsissanca  onboard  aircraft,  and  mtage 
storage  techniques  TransI  by  E H.W 

N7S- 16643  Direction  des  Rechorchas  el  Moyens  d'Esskls.  Pena 
IFranca). 

ATMOSPHERIC  LASER  BEAM  FROFAOATION 

A.  Laurini.  In  AGARD  Evaluation  of  the  Potential  Benalit  to 
tha  Aaron.  Field  from  Uaer  Teehnol.  Deo.  1874  21  p rah 
In  FRENCH:  ENGLISH  summary  (For  availability  tat  N76-16B28 
08-36) 

Laser  beam  propagation  It  modillad  by  absorption,  by 
soattaring  and  uy  turbulence.  Absorption  In  the  atmosphara  is 
brought  about  by  molecular  oonitituants.  Tha  abaorptlon  by 
soattaring  depends  on  Rayleigh  acattarlng  end  Mia  scatlarlng; 
Rayleigh  scattering  can  be  naglectad  for  wavelengths  longer  than 
0.6  microns.  Mia  aoettarlng  is  related  to  Iha  dimanslont  ol  the 
particles:  tha  attenuation  ol  hates  and  aaleotive  fogs  daoieaass 
when  tha  wavalangth  Incraaset.  The  effects  ol  turbulence  on 
lesar  beam  propagetion  are  beam  apreadlng,  beam  deviation, 
amplitude  and  phase  verlallons  whose  consequenoas  are 
solnllllatlon  and  coherence  losses;  those  effects  are  more  Important 
for  short  wavelengths  than  for  long  wavelengths.  Author 

N7B-176BB||I  Advisory  Group  for  Aerpspscs  Research  end 
Development,  Fsile  (France). 

EVALUATION  OF  THE  FOTINTIAL  BENEFIT  TO  THE 
AERONAUTICAL  FIELD  FROM  LABER  TECNNOLOOV 
(EVALUATION  DES  AFPUCATIONB  ROTENTIELLBB  DU 
USER  OANB  U DOMAINE  AEROBFATIAL) 

J.  Berlreis  (BTTA.  Feds)  Dec.  1974  B p In  FRENCH 
IA0ARD-AR-S6I  Avail:  NTI8  HC  83.2.8 

A resume  on  lasers  and  thsir  appilosllon  to  ssrospacs  era 
prsssnisd.  Data  cover:  trajaotography  ■ tracking,  oharactarlstlc 
propsrtlaa  ol  laaara,  lesar  talamatrv.  hdogtaphlo  slorana  of  optical 
Imegts.  end  opllcal  fiber  communication  Trsnal.  by  E.H.W. 
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Includit  tuxllliry  •yittmt  Inon-pQwttl.'  mtfihln* 
•Hm«nli  and  proctiiaa;  and  machinical  tquipmant 


N7S-2274BI  Advisory  Group  for  Aerospaca  Rasairch  and 
Dtvolopinaiit.  Pans  (Franca) 

ADVANCED  MANUFACTURING  METHODS  AND  THEIR 
ECONOMIC  IMPLICATIONS:  SOME  PILOT  PAPER!,  ON 
POWDER  METALLUROY  AND  JOINING 

Mar  197B  112  p refa  In  ENGLISH,  patily  in  FRENCH 
IAQARD-R-6271  Avail.  NTIS  HC  SS.2B 

A lyatainallc  asamlnation  ol  tha  liald  ol  advancad  fabrication 
tachniquaa  is  raporlad.  togalhai  with  an  analysis  of  tha  impact 
ol  lhasB  naw  procadurai  on  cosls  Sis  papart.  glvan  balora  tha 
AOARO  Structures  and  Materlala  Panal  In  tha  spilng  and  tali  of 
1874.  are  conlalnad  In  this  documani  Thaaa  ils  papars  aaploia 
tha  latest  stota-of-the*art  snd  tha  potantlala  for  future  davalopmant 
of  various  mathods  of  fabiicatlon  of  aarpspaca  hardwara.  Aitalyiad 
in  thasa  papers  era  such  aisas  as  metal  lolnihg  mathoda. 
production  taohniquoa  lor  dlapaislon  tlrangthantd  inatariala  and 
various  aapacls  ol  powdai  matallurgy  Tha  six  papars  contalnad 
In  this  rapurt  corstituta  a pilot  sffoti  by  tha  Slruoturaa  and 
MatarlHls  Panal  to  datsrmina  tha  diraction  of  futura  work  of  the 
panal  In  this  important  Raid.  For  Individual  titlaa,  sau  N7B'227BO 
through  N7B  227B5 

N7B-227BO  Air  Force  Maturialt  Lab.  Wnghl  Putteraon  AFB. 
Ohio  Mstula  Branch. 

POWOEB  METAUUAQY  PRODUCTION  PROCEtteB 

Larry  P Clark  h\  AQARO  Advan.  Martuf  Mathodi  and 
Econ.  Impllaatlons  ^^ar.  1976  18  p (Par  uvailal^lhy  ita 

N76-22749  14-37) 

A rovlew  ol  the  current  atalua  ol  powder  matallurgy  (P/M) 
tachnology  and  ita  application  to  aircraft  anginas  and  taoommanda- 
tlonii  of  the  Powder  Metallurgy  Seminar  are  dlscuttad.  The 
atata 'ol-tho-arl  in  powder  production,  oonaolldatlon  methods, 
aacondary  opatatlons  and  NDE  la  disouiiiad  lor  titanium,  aluminum 
end  auparalloy  P/M  producti.  Abo.  a lummary  of  partlnanf  United 
States  Air  Force  manufacturing  technology  prograina  in  P/M  la 
praaenlud  Author 

N76-22761  Air  Force  MaterialH  Lah , Wnuht-Putlerion  AFB. 
Ohio.  Metals  Branch. 

A RKVIEW  OP  SILCCTEO  MANUPACTURINO  TICHNOL- 
QQY  PROGRAMS  POR  METALS  JOININQ 

Fred  H.  Miller  /n  AOAHO  Advan.  Manuf  Methodi  and  their 
Euon  Implioationt  Mar.  1975  33  p reft  (For  avallibility  see 
N76-22749  14-37) 

An  overview  is  presented  ol  the  United  States  Air  Force 
Materials  Laboratory.  Manufacturing  Technology  Otviiion'e 
Involvement  in  tha  development  of  a variety  nf  advanced  metela 
joining  procesaei  Procusees  dtsoussed  in  thia  paper  Include 
ulactron  beam  welding,  plaema  ere  welding,  inertia  welding, 
weldbonding  and  dilfuaion  bunding  Author 

N7B-22762  Deutnehe  Forichunga  und  Vorsucliaanetuft  tnor 
Luft-  und  Raumfehrt,  Por^  (West  Qermeny}.  Inst  luer 
Werkstoff  ■ Forsohung 

PROCEMINO  OF  OIIPBRSION  HARDENED  MATERIALS 

Q.  Wirth  In  AGARD  Advert  Menul.  Methodi  and  their  Eoon 
Implications  Mar.  1976  16  p refs  (For  avallabilltY  see  N75-22749 
14-37) 

Produciion  mathods  lor  dliperslon-strengthened  metals  end 
alloys,  eipecially  materials  lot  hIgh-temperature  applioetions.  are 
reviewed  including  commercial  at  well  as  advanced  exporlmantel 
tachniquaa.  Their  effect  on  mechenlcal  properties  end  economic 
aspects  are  discutied.  Because  of  the  nearly  exclusive  application 
of  powder -metellurglcal  techniques  to  the  production  of  dtspeislon* 
strengthened  materials,  this  production  method  preferebty  la 
discussed  Also,  special  strengthoning  meohanlima  ara  pointed 
out  Compailsona  are  made  to  other  hlgh-tomperatura  strengthen- 
ing approaches  as  dlroctlnniil  aolidlflcutian  of  eutentic  elloya 
Advanced  proceiseH  like  ZAP  applied  to  meohanlcally  alloyed 
dispersion  itrangthaned  age  hardenable  superalloya.  oanoef  the 
complicated  and  axpeniive  thermomichanioal  treatments  and 
Item  to  shift  the  dispersion  strangthenlng  up  to  a lavel  of  strength 
and  economy  comparublo  to  the  directional  solidification  of 
mitectlci  Author 


N76-22793  Wiygin  (Hsiuy)  and  Co.  Ltd,  Hnruford  (England). 

PRODUCTION  OF  8UPERALLOVS  FROM  POWDERS 


F A Thompson  and  D L Williams  In  AGARD  Advar>  Manuf 
Melhvvis  and  tlieir  Econ  Implications  Mar  1976  15  p refc 

(For  (ivaiiAbihtv  see  N75  22749  14  37} 

Powder  inululiurgical  tochniques  are  ruportod.  when  appliod 
to  aiiperalloy  pioriuction  overcome  many  of  the  probloins  facing 
the  alloy  developed  foi  matanalR  to  use  in  the  critical  high 
lantpaiuluie  ingionH  nf  riucialt  gas  turhme  engmes  It  is  tihown 
nut  only  do  they  uvnrcomu  many  technical  prnblotnb.  hut  m the 
future  the  powder  techniriues  have  the  potential  to  increase 
materiel  yieldh  and  proceKcmg  elfiuiency  thus  Ineding  to  ruduced 
costs  Author 

N76-227B4  Atuinic  Energy  Kmeaich  Entiihlishmcnt  Harwell 
(England)  Proness  Technology  Div 

TITANIUM  POWDER  METALLUROY 

P W Sutcllffa  and  P (i  Mardor^  h>  AQARD  Advan  Manuf 
Methods  and  their  Econ  Implications  Mar  1976  17  p refs 

(For  avdildhlllty  aue  N76-22y4g  14-37) 

The  current  tachnlnal  und  economic  atatus  of  titanium  powder 
•ttetalliirgy  lt<  •lurveyad  Relevant  detailB  ol  conventional  wrought 
htufMiim  route  such  as  market  sba.  diatrlhution,  scrap  and  loss 
qeneiation  and  muteiiai  utili^stiun  are  Hummari^ed  Methods  by 
which  titanium  arid  titanium  alloy  powders  ara  presently  produced 
such  as  epoMpH.  fused  sail  HlectrolyHli,  hydride  dehydrida,  rotatinu 
aiectrodu  -ind  centrifugal  stiut  casting  processes  are  discussed 
together  with  typical  powder  properties  Possible  ways  of 
tiihricatinp  such  powders  from  simple  press  and  sintet  route 
through  to  the  variety  u(  hoi  catiKOlidatlon  proesases.  now  baing 
umploynd  to  achieve  properties  equivaleiil  to  wrought  materiel, 
(ire  conaiderad  with  examples  of  mnohanical  properties  so  far 
achieved  Some  nreltminary  economic  consideration!  are  dis 
nuhtied  including  present  onrt  ponsible  ftiiure  puwder  costs,  the 
fabricatiun  uo^ts  availahin  lo  date  trnd  their  iinpllcutlons  upon 
the  likely  leval  of  finished  part  trust  ot  a given  quality  are  also 
noted  Author 

N7lii-2276S  Suciutu  Nutionalu  il'EtiKlu  ot  do  Cuniitruction  do 
Moteurn  d'Aviation.  Pans  (Fianca)  Lab  de  la  Direction 
Techrmnie 

WORK  ON  THE  CALCINATION  OF  HEAT  RESISTANT 
NICKEL  BASED  ALLOYS  (MIBE  EN  OEUVRE  OES  ALLIAOES 
FRITTE8  BASE  NICKEL  RESISTANT  A CHAUO| 

Pierre  Loscop  In  AQARD  Advoii  Manuf  Methods  and  their 
Eoon  Imphcuiions  Mai  1975  &p  In  FRENCH  (For  avaiiabiltty 
soe  N76-22749  U-371 

Thu  products  obtained  by  powder  mntullurgy  are  reported 
showing  that  nickel  based  alloys  possesH  good  mechanicol 
properties.  Ttio  development  of  new  techniques  and  thii  high 
cost  of  materials  are  discussed  Transl  by  M C F 
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Includti  product  iimpllng  procedurat  and  tachniqusa.  and 
quilltv  coittrol 


N76-1045B#  Advliory  Group  tor  Aetoripace  Rnsaarch  arrd 
OavaloptTiant.  Pina  (Pranutl 

NON-DilTHUCTIVE  INSPECTION  PRACTICES. 

VOLUME  1 

Enrico  Belli,  ad  Oct.  1976  470  p rota 

lAGAFID-AG-aOt  Vol-l.  AGARDograph-201  Vol  II  Avail  NTIS 

HC  $12.00 

Nondaitiuutiva  tailing  mathodi  uaad  to  quarantaa  iha  lafaty 
ol  aircraft  itruciurea  ara  ravltwad  Theca  mathodi  ara  uiad  In 
thrat  araai:  quality  control,  impaction  ol  aaryica  aircraft,  and  at 
a bailc  alamant  of  daalgn  philoaophiaa  SpaelUc  mathodi  daicnbad 
Inoluda:  magnallc  parilola  Impaction;  liquid  panatrani  inapaolion. 
X'ray  diffraction:  gammagraphy,  uliraaonic  taali:  and  holographic 
mathoda.  Fur  Individual  tlllai,  laa  N76'164SB  through  NTS- 
16476 

N7S.1S4B$  Aarltalla.  Turin  lltalyl. 

PHILOSOPHY  OF  NON-DESTRUCTIVE  INSPECTION 

E Bolla  In  AGARD  Non-Oailructlva  Impaction  Praclicaa. 
Vol.  1 Oct  1B7B  p 1-10  rail  (For  availablllly  laa  f476.1646B 
07-3BI 

Tha  connapt  of  nondaatruotiva  inapactlon  ol  aircraft  atiucturaa 
la  dllcuaiad  In  tarmi  of  two  philoaophiaa  lata  Ufa  and  tall 
aafa.  Factora  diacuiaad  Include  atructural  daalgn,  tolarabla 
dafaola.  itandarda  of  accaplanca:  and  lalaollon  of  inapactlon 
mathoda.  A auniay  of  nondaatrucllva  inapactlon  tachnlquaa  la 
glvan.  J M S 

N7S-1S460  Gaorgn  Waahington  Univ.,  Waahinglon,  0 C.  School 
of  Enginaarlng  and  Appllad  Solancaa. 

SAEIC  CONCEPTS  IN  FRACTURE  MECHANICS 
J Eftia,  0.  L.  Jonaa,  and  H.  Uabowlti  /n  AQARO  Non  Oaatruotlva 
Inapactlon  Practlcaa,  Vol  1 Oct.  1875  p 11-26  rate  (For 
availability  aaa  N7e-1S4B8  07-381 

Tha  llnaar  alaatic  fraclura  inachanlca  approach  m daalgn 
agalnet  fi  act  urn  df  iiruclural  componania,  baaically  a atraaa 
intanilty  approach  which  aiiabllahaa  oiiiarit  for  Iractura  inatabllliy 
in  tha  praianca  of  a ctaok,  la  praiantad  Emphaala  la  placatl  on 
daalgn  ol  aaroapaca  atruoturaa.  Faolori  diacuiaad  includa  lha 
fail-iafa  or  fraclura  aafa  phlloiophy  of  damaga  tularani  atruoturaa, 
critical  craoK  alia,  and  latigiia  click  growth  unUai  conitant 
amplltuda  laligua  loading  and  vahabla  amplltuda  fatigua  load- 
ing. Eaamplaa  art  givan.  J M S 

N78-1S481  Britllh  Aircraft  Corp.  Waybrldga  (Englandl 
Commirclal  Aircraft  Dlv. 

DIBION  FOR  INSPICTION  AND  PLANNING  FOR  MAIN- 
TENANCE OF  STRUCTURAL  INTEORITY 

H Tyrar  In  AQARO  Non-Daalructlva  Inapactlon  Practical. 
Vol  1 Oct.  1976  p 27-64  IFor  availability  aaa  1476-16468 
07-381 

Tha  roll  of  the  atiuctural  and  ayatama  dealgnti  In  planning 
lor  inapactlon  and  maintananca  of  alrcr.ill  attucturaa  la  diacuaaad. 
A atructural  Impaction  program  which  vanllaa  tha  atiuctural 
intagrity  ol  all  aircraft  In  a tlaat  by  inaina  or  vlaual  caaminallon 
and  nondtairucllva  tailing  Is  dascribad  in  itatall  J M.S. 

N78-1S482  Army  Maiarlali  and  Maohinlm  Raiaarch  Cantar. 
Walartown,  Man. 

STANDARDS  OF  ACCEPTANCE  BY  NON-DEETRUCTIVB 
INSPECTION  FOR  RAW  MATERIALS  AND  COMPONENTS 

Harbart  F Campball  In  AQARO  Non-Daitructlva  Inapactlon 
Practical.  Vol  1 Oct  1976  p 66-82  IFor  availability  aaa 
N76-ie46B  07-38) 

Nondaatrucllva  Inapactlon  (NOD  aooeptanoa  crltarla  to  aaaura 
ratlablllty  of  airframa  matarials  and  componanta  ara  diacuaaad. 
An  overview  la  praaantad  of  raaponalblllty.  analyala  raqulramanta. 
and  apeciticatlon  raquiramanta  Matarlala  and  dafaot 
charactarlration.  which  loyathar  with  aarvlca  raquiramanta  form 
the  baala  lor  accept/ ra|act  criteria,  ii  includad  Baaed  upon  tha 
matarials  and  dalaot  characterliallon,  the  action  areas  In  lha 
malarial  Ufa  cycle  for  preparation  ol  sptclflcallona  and  atandarda 
are  disauised  Qanaral  conildaiatlom  and  raqulitmanta  lor 
praparlng  ipacificatloni  and  atandarda  ara  diacuaaad  Qanaral 
cunaidarationa  and  raquiramanta  lor  preparing  ipaclllcatlana  and 
atandarda  ara  praianttd  and  tha  varioui  lypai  of  apaollicallont 
and  atandarda  ara  daacrlbad.  Appllcablo  ipeclllcitlona  and 


atandaida  are  lislad  The  general  formulation  ol  tha  NDI  program 
within  tha  liamawork  ol  Ilia  cycia  managomant  ayitam  is 
diacuaaad  togalhar  with  achaduling  conaidaratlons  in  relation  to 
raw  material.  In  procaas.  final,  and  In  servlet  inapactlon.  Authoi 

N76-1S463  Royal  Nathailanda  Aircraft  Factonaa  Fokkar. 
Amatardam. 

SURVEV  OF  PROBLEMS 

R J Schllakalmann  In  AGARD  Non-Daatructive  Inapectlori 
Practlcaa,  Vol  I Oct  1976  p 83-90  IFor  availability  see 
N76-164B8  07-381 

Probisma  limiting  the  alfectivaneaa  ol  nondettructiva  mapoc- 
lion  INDII  ara  diacuaicri  Areas  conaidared  include  Inapection 
ol  iiiw  materials,  inspection  ol  componanta.  and  inspection  ol 
atsembllas.  A naad  lor  ettabllshad  atandarda  In  lha  application 
ol  NDI  mathodi  as  wall  ai  In  quillflaailon  and  caitificillon  ol 
NDI  Inspactnra  li  Indicated  J.M  S. 

N76-1B464  Royal  Netharlanda  Aircraft  Factorial  Fokkar, 
Amttardam. 

CRITICAL  SURVEY  OF  METHODS 

E J vandarSchaa  and  P.  F.  A.  Blflmar  In  AQARO  Non-Daitriictlva 
Impaction  Practical.  Vol.  t Oct.  1978  p 9M2B  IFor  availability 
aaa  N7e-ie46B  07-38) 

Varioui  nondsatructiva  last  mathoda  art  dascribad.  Thats 
mathoda  Inoluda  botio  tachnlquaa  In  the  following  arsai:  visual 
inapactlon.  acoustic  and  ultraaonlo  mathodi.  and  alactrical 
mathoda  lha  ralallom  balwasn  tha  obaarvad  propertlai  and  tha 
piopartlat  ol  inlaraat  ara  glvan  with  each  method  J.M  S. 


N7B-1S4E8  Royal  Natherlandi  Air  Force,  The  Hague. 
QUALIFICATION  OF  RERBONNEL 
R.  Hllvardink  In  AGARD  Non-Daatrucilva  Impaction  Practical. 
Vol.  I Oct  1978  p 129-139  IFor  ivillibllllv  aaa  N7e-I64B8 
07-38) 

Raquiramanta  ol  trained  and  quallflad  paiionnil  that 
datarmlm  to  a conalderabla  aslant  tha  luccaaiful  accontpllihmant 
of  nondaitructlvs  tailing  ara  praaantad.  Only  gansril  rsquiramanli 
ara  glvan.  as  apaolflc  arrangsmanta  vary  not  only  for  each  procaii, 
but  also  tor  each  organisation  which  works  with  tha  procaas.  II 
wall  at  tha  Item  to  bi  tiitad.  Author 

N76-1S4tE  Uboratorl  Csntrall  Flat.  Turin  Htaly). 

MAQNITIC  PARTICLE  INBPBCTION 
Q.  Mtglittall  In  AGARD  Non-Daatruotlva  Impacllon  Ptaotloia, 
Vol.  t Oct.  1976  P 143-168  IFor  BVillibllllv  sea  N76. 16458 
07-38) 

Tha  magnetic  or  mignetio  particle  method  ol  Inapactlon  which 
allows  de'iaotlon  of  lurfaca  and  lubiurlaca  lliwa  by  masna  ol 
Isaksga  magnetic  tlsldi  appearing  on  tha  lurlacs  ol  test  kpacimam 
la  daacrlbad  An  accumulation  of  a pirtlolsa  claaily  vlilbla  to 
tha  naksd  tya  li  produced,  thus  ravelling  dalacta  not  priviouily 
visible  This  method  la  aultabta  only  with  farrnmagnatio  matarlila. 
such  as  ataal.  cast  lion,  nickel,  and  various  Itiromagnstla  alloyi 
A tummary  ol  magnstliallon  techniques  and  Inapactlon  mathoda 
la  given  Author 

N7B- 16467  Laboralorl  Cantrell  Flat,  Turin  lllaly). 

LIQUID  PENETRANT  INSPECTION 

Giovanni  Maglstrall  In  AGARD  Non-Dasiruotive  Inapactlon 
Practlcaa.  Vol  1 Oct.  1976  p 169-160  (For  availability  att 
N7e-ie458  07-38) 

Liquid  psnsiiant  Inapaolion  which  la  applicable  to  dliact 
•uifaca  dalacta  or  aurtaci  dsfacia  with  aurlaoi  apaninga  la 
daacrlbad.  Liquids  ol  low  suilaci  tension  and  with  tha  capability 
of  penetrating  by  oapillary  action  Into  cracka  of  openings  are 
uaad  giving  a aurfaca  indication  visible  to  the  naked  aye  Author 

NF6-1E4IE  Bruiaali  National  Airpoii,  2avsntim  (Belgium) 
EDDY  CURRENT  NOI  IN  AIRLINE  MAINTENANCE 
M.  VanAvarbaka  /it  AGARD  Non-Dastriictiva  Inapactlon  Piaotlcai, 
Vol.  I Oct.  1976  p 181-228  leta  IFor  availability  aot  N76-ie4B8 
07-381 

Tha  theory  of  eddy  cunorit  tasting  with  lha  Butfaca  probe  la 
diacuaaad.  Factora  atlaotlng  tha  aurlooa  probe  impadanca  include, 
ooriducllvllv  varlitlona:  magnatio  parmasbillly  viiiatlom;  Irs- 
qusney  viilitlom.  lift-off  ollact:  adga  atract.  thinness  sffacl,  and 
hand  capacItancB  affect.  Other  topics  diacuaaad  ara.  Banaltlvily 
limh  ol  eddy  curisnt  ttatlng:  quantitailva  datsrmlnatlon  otdafacta: 
airframe  holea  inapactlon:  misoallanaoua  alftrama  Inapaotlon, 
angina  on-wIng  Inapacllons:  tasting  tor  corrosion,  tasllng  tor 
conductivity;  and  tailing  ol  radoma  thlckneia  J M S. 
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N76'1t46n  noontgvn  Tochnitcho  Diantt  N.  V.  Roltiitdam 
INathflrlandSr  Rekoarch  and  Devalopmani  Oept 

RAOIOaRAPHV 

A daSlatka  M AGARD  Non  DaXructIve  Intptction  Pracllcaa, 
Vol  1 Oct.  1976  p 232-269  lefn  (For  availability  «b8  N76- 16468 
07-38) 

Applioalinii  ol  X-iadiagraphy  to  nondastriictiva  tatting  ol 
aircialt  ttructiiret  it  ditcutaod  The  pnnciplat  of  ratliugrapity  aie 
given  and  X-iay  aqiilpinont  and  expoauia  techniquaa  datcnbod 
Topics  considered  include  difference  betweon  the  oaantinatloii 
and  inspection,  practical  aapectK  of  the  inepiiction.  cracks  and 
their  porforinanco.  examination  of  honeycomb  striicturea. 
ladlogiaphic  doleciion  and  evaluation  ol  coriosion.  and  radiation 
lalaty  J M S 

N76-1M70  Roentgen  Tachnliuhe  Dienat  N V.  Rottardani 
INathailandi). 

RADIATION  •AFETV 

A.  H.  A.  M.  Roapke  In  AGARD  Non-Dastructive  Inapactlon 
Practical,  Vol.  1 Oct.  1976  p 260-267  reft  (For  ivallablllty 
laa  N76-164&8  07-361 

The  biological  aflacit  of  handling  lha  different  radiation 
louroai  aia  diacuiiad  In  tarmi  ol  piotactlon.  The  chiiictatlttiai 
of  radiation  louroea  ara  given  along  with  lha  maximum  parmiitibla 
doaat  lor  Individuals  Other  topics  diacuaiad  include'  personal 
rioalmatert,  nionlturlngi  and  shielding  and  protection  J M S 


N76- 16471  Oiieilone  Laboialorl  Aeronautica  Mllllalra.  Rome 
lltalyl. 

X-NAV  DIFFRACTION 

A.  Tronoa  In  AQAHD  Non- Destructive  Inapactlon  Praollcea. 
Vol.  1 Oct  1976  p 271-292  refs  (For  avellsblllty  aaa 
N76-ie468  07-391 

Tha  fundamental  cancapli  of  X-iay  dllfractlon  are  diacuaaad 
in  (arms  of  nuiidaatructiva  lotting  ol  alrframa  materials  to 
dstarmlna  the  usuia  of  fallura  The  method  It  used  to  datarmlna 
tha  amount  ol  auitenllo  In  s haidanad  ttaal  and  the  residual 
itraas  acting  on  tha  sutfaco  of  a spaclmen.  Other  toplca  diacutsad 
Includa:  datarmlnatlon  of  gram  sue  by  linc-wldth  analysis; 
Immadlata  evaluation  ol  lha  matalluigical  atata  ol  a malarial; 
datarmlnatlon  of  prafariad  orlanlatlona;  the  use  ol  alaciionlo 
cornputeis  In  processing  X-ray  diffraction  data;  and  X-ray 
dllfractlon  In  relation  to  other  matho'is  of  struotural  Invastiga- 
lion.  J.M.8. 

N76-1M72  Bruaaala  National  Airport.  Zavantam  IBalgluml. 
OAMMAaNAF>HV  IN  AIRLINE  MAINTENANCE 

M VaiiAvarbaka  In  AQARO  Non-Dastruotlva  Inapactlon  Practices. 
Vol.  1 Oct.  1976  p 296  329  refs  (For  availability  tea  N7e- 16469 
07-381 

Gammagraphy  e nondaslructlva  Inspactlun  technique  derived 
from  X-ray  radiography  utlliiing  a compact  aourca  ol  radioactive 
material  Is  axarnlnad  In  relation  to  application  in  aircraft 
maliitananca.  Topics  dlicussad  Includa  gamms-iay  proportlss. 
sources,  and  enargy;  activity  of  a gamma-ray  source:  snurca 
activity  decay,  radiation  quantity;  apaclllc  radiation  Intensity; 
gamma-ray  absorption,  and  compton  acattarlng  Qsmmsgraphlc 
photography  is  dsacribad  in  detail  along  with  equlpmsiil  and 
safety  rules.  Appllcallona  In  civil  aviation  are  given.  J.M  S. 

N76-16473  Krsutkraamer  Branson.  Inc..  Stemlord.  Conn 
IfLTRAtONIC  AND  ACOU6TIC  METHODS 
K 0 Walthar  In  AGARD  Non-Dcslructlvs  Inspactlon  Prsciltias. 
Vol  1 Oct.  1976  p 331-386  refs  (For  availability  sea  N76- 18468 
07-38) 

Noiidestiuctlva  tost  mathods  utllliing  ultraaunlos  and  acouatlcs 
era  considered  Wall  thloknass  msasuramanlt  with  ultrasonics 
on  naw  material  and  msasuiamant  of  remaining  wall  thlcknass 
in  maintenance  inspactlon  ara  described  along  with  ultraionio 
Inapactlon  methods  of  lorgad  parts,  wrought  matarlal,  and  cast 
parts  Othsr  topics  discuasaii  Includa  Inspactlon  of  material 
connacllona;  testing  ol  braied  and  soldered  joints,  ultrasonic 
inspactlon  ol  laminates:  ultrasonic  Inspection  with  surface  waves 
ultrasonic  inspection  with  gaoinairlcally  guided  waves;  ultrasonic 
Inapactlon  ol  noninetallios.  and  continuous  survalllanca  ol 
structural  members  by  means  ol  ullrasonlc  techniquaa.  J.M.S 

N76-1S474  Aerojet  Solid  Propulsion  Co  , Sacramento.  Calif. 
DETECTION  AND  DETERMINATION  OF  FLAW  SIZE  BY 
AC0U8TIC  EMISSION 

C.  E.  Harlbowar  In  AGARD  Non-Oaitrucllva  Inspaollon  Pracllcaa, 
Vol  1 Oct.  1976  p 387-447  refs  IFor  availability  aaa  N76-10468 


The  use  of  icouslrc  emrsaion  aa  a nonnestrucliva  inspection 
technique  Is  discussed.  Each  stage  of  the  lailuiu  proceie  la  delected 
in  reel  time  starling  with  deformation,  crack  propagation,  and 
the  onset  of  inttabiliiy  Arias  of  application  dlscusesd  include 
low  cycle  high-stresB-Intansity  fatigue,  stress  corrosion  cracking 
and  hydiogen  embriltlement;  etrain-uglng  embrittlemant:  tluleyad 
wald  cracking,  and  continuous  in-sarvice  surveillanca  t.imiialions 
ol  acoustic  Biniiision  lechniiiues  are  summanrod  J M s 

N78-1B47S  HOC  nnd  Mnrsilo  System  Lab,  Redstone  Arsenal 
Ala 

LIQUID  CRYSTAL  AND  NEUTRON  RADIOQHAPHV 
METHODS 

Shelba  P Brown  /ri  AGARD  Non-Dsatructivs  Inipecllon  Practices, 
Vol.  1 Oct.  1976  p 449-470  ral  IFor  availability  tae  N76-1646B 
07-381 

Nondestructive  lest  methods  using  liquid  crystals  to  test 
composite  structures,  nleclronlo  components,  and  for  daiectlon 
of  cracks  In  walded  areas  are  described  along  with  tha  neutron 
radiographic  method  lor  providing  quantllalive  Information 
regarding  flaw  location,  sits,  shape,  and  orlenlalrun.  Aruaa  of 
application  ara  given.  J M.S 

N7B-1647S  Air  Force  Flight  Dynamics  Lah,  Wright-Palteraon 
AFB,  Ohio. 

HOLODRAPHIC  METHOD! 

0 E.  Maddux  In  AGARD  Non-Diatrucilvs  Inspuctiuii  Piaclicet. 
Vol.  1 Dot.  1976  p 469-470  reft  IFoi  avalleblllty  sea  N7e- 18468 
07-381 

Tha  principal  Istturai  and  lapscts  ol  tha  application  ol 
hologiaphy  ai  a nondestructive  last  tsohniqua  arc  ooiisldsred 
Methods  ol  application  examined  includa  aurlacs  racoiding,  pulsed 
laser  nondsatruotivs  Inapeuilon,  ulirisonic  holography,  cottolallpn 
malhpda,  and  «pacl(ls  pattern  Intarlaromatty.  Hologiaphlc 
tsoording  maleuala  era  brielly  discussarl  J MS 

N78-1B477{|f  Advisory  Group  lor  Aetoapaca  Rusearch  and 
Development,  Pails  IFiancal. 

NONDESTRUCTIVE  INtFECTION  PRACTICES, 
VOLUME  a 

Eniloo  Bolls,  ad.  Ocl  1976  194  p ralt 
(AQARD-AQ-201-Vol'2;  A0ARDogrBph-201-Vol-2l  Aviil  NTIS 
HC  S7.60 

Nondailiuctlya  tailing  methoda  uind  to  quaranica  tha  aalaty 

01  aircraft  ilruotuiai  aia  lavlswad.  Nondtiiiuoilva  Inapauiiun  ol 
wilding,  bonded  atiuctiirei.  and  composltv  motarlals  Is  dascilbad 
along  with  moaauiemint  ol  raildual  itraai  and  curioilon.  Fcr 
vol.  1.  tea  N78-ie468  Foi  Individual  lltlai.  see  N7e-ie47a 
through  N7e-1B482. 

N76-1647S  Tsohnical  Unlv  ol  Danmark,  Lyngby 

THE  NON-DESTRUCTIVE  MEASUREMENT  OF  RESIDUAL 

STRESSES 

F.  Rutval  In  AGARD  Non  Oaabuctlva  Inapordion  Hracticas  Oct. 
1976  p 473-606  rats  (For  avallabillly  aaa  N76-164.'7  U7-38) 

Tha  alfaci  of  mean  siraaa  on  latrgue  strangth  and  ilraaa 
oorroalnn  Is  dlacuiasd  brislly  Prucaiiai  by  which  leaidual  sliataaa 
are  creeled  ware  siudlsd;  Ihsaa  inolude  plastic  dalormutruir  Irr 
regions  with  itiass  gridlanit,  Ismpatalura  gtadianit,  chamloal 
sxpsnslon  or  coniracllon  aurlioe  inaletlal.  and  rrlaclicplallng  X ray 
straai  maiiuramint  ualng  lha  Him  method  ol  tha  dillrioluinslar 
rnilhrad  was  Invastigalad,  and  compirriona  wars  made  batwean 
lha  two  msthodi  Tha  ultrasonic  stress  maasuring  insihod  and 
tha  Knoop  hardniss  strsai  maasuring  rnuthnd  era  conaldarnd. 

M J.S 

N7S-'ie479  Laboralori  Cantrell  Flat.  Turin  lltalyl 

NDI  OF  WELDING 

G.  Fanogllo  and  Q.  Maglitrall  In  AGARD  Nun-Daslruollva 
Inapactlon  Pracllcaa  Oct  1978  p 607  628  (Fur  uvnllabllliy 
see  N76- 16477  07-381 

Various  typat  ol  welding  techniques  ara  bilefly  defined  Tha 
waldabiliiy  and  welding  dafacta  ol  titanium  and  lie  alloys,  auatanitiu 
■talnlaaa  slaala,  aluminum  and  Its  alloys,  and  nickel  and  Its  alleys 
aia  diaouaaad.  Typical  welding  delects  and  iheli  dataction  by 
nondestiuotiva  taatlng  ara  conaidared  M.J  S 


N76-1S4S0  Soolata  Nationale  Induatriella  Auiospaliale.  Sutasnas 
IFrannal 

NDI  OF  BONDED  STRUCTURES 

M Tracu  In  AGARD  Non-Dailructiva  Inupuctiun  Piacticas  Jan 
1976  p 629-577  rale  IFor  availability  ie«  N7e- 18477  07-38) 


189 


38  aUALITY  ASSURANCE  AND  RELIABILITY 


Advtntagn  of  bonded  •liuclurii  are  piaianiad  along  wilh 
data  on  bonding  adheiivaa.  Ilawi  in  bondud  tUucluiaa.  and 
inapaclion  piocataaa  during  produci  manulacturu  liitpaction 
mathoda  which  aia  ditcuaaad  in  dalail  Include  aonic  inapeclion 
tachniqua,  vacuum  cup  Inapaclion.  iiltiaaoniu  tachniquea.  aonic 
laaonanca.  eddy  tonic  mathoda.  holographic  intHrlaiomnlry. 
thermal  mathoda.  and  radiogiaphy  MJS 

N76-1SM1  Air  Torca  Ivlalariala  l.al>  . Wiight  Piiltaiaon  AFB. 
Ohio 

NDI  OP  COMPOIITE  MATERIALS 

W.  L Shelton  In  AQAHD  Non  OeBtrur.livu  Inapaclion  Prnctlcot 
Oct  1976  p 679-692  rafa  IFor  iivHilability  aan  N7e-16477 
07 -38) 

The  ganaral  problem  araat  of  compotitac.  the  dolacla  which 
may  ocuur  in  coinpotila  pioduction  and  Inbrlcation.  and  the 
nondaatruollve  laita  which  am  applloahla  lot  dtitaclion  and 
maaturemant  of  tuoh  dalocli  aie  riivlaw.ad  Melhoda  dlaciraad 
briefly  inoluda  vitual  Inapautlon.  acoiiitlo  technlqiiaa.  tonic 
mathoda,  radiation  molhodi,  alaolilcal  mathoda,  alecliumagnallc 
molhodi,  and  thaiinal  method!  Author 


N76’164S2  Brillth  Euiopaan  Aliwaya.  London  (England). 

DETECTION  AND  MEASUREMENT  OP  CORROSION  BY 
NDI 

A.  R.  Bond  In  AQARD  Nori-OatIrucllva  Inapaclion  Prtictloea 
Oct  1976  p 693-611  IFoi  tvallablllly  tea  N7e- 16477  07-3B) 
Nondatlruailva  leal  melhoda  lor  Inapactiny  the  coiioalon  ol 
alrorall  atrualuiaa  are  ravlewad  Tha  method  which  gave  the 
beat  raaulta  waa  the  phaaa  aanaitlva  eddy  currant  method:  the 
datactoia  are  daaoribad  In  detail  along  with  tlielr  ealeation  and 
lattliig.  MJS 


N7S-24602I  Adviaoiy  Group  foi  Aoroapaca  Raeauroh  and 
□auelopmanl.  Pane  (Franca). 

AVIONICS  DESION  FOR  RELIABILITY 
Mar.  1976  163  p raft 
lAQARD-LS-BII  Avail.  NTI6  HC$8.75 

Pioblami  ol  avlonlua  reliability  ware  ditcutaed.  Typical 
mathoda  lor  farcing  reliability  Into  naw  detign  and  davalopment 
and  into  new  ptoaureman|  requlremanla  were  datcrlbed. 
Including  a dlicuialon  of  the  lalatlonahip  betwaan  life  oyiila  coata 
at  afleotad  by  the  tallablllty  aohlaved  The  cate  lor  improving 
Initial  dealgnt  with  mora  background  aaptrlance.  greater  patience 
and  thorouglmeai  by  the  datignti  la  viewed  aa  perhapt  the 
aoundeat  and  In  the  lung  run  tha  moat  economloal  muana  lor 
reliability  attainment  Caae  hlalorlet  Involving  both  reliability  tatting 
and  I lid  reliability  achievement  are  Uetcrlbod  For  individual  llllea. 
tee  N7e-24B03  through  N7e-24614 

N76-24603  Bird  Engimtorlnu-Ratearuh  Aetoclttea.  Inc..  Vienna. 
Va. 

AVIONICS  RELIABILITY  CONTROL  DURING  DEVELOP- 
MENT 

George  T.  Bird  and  0 Ronald  Hard  In  AGARO  Avionica  Deaign 
lor  Reliability  Mei  1976  11  p reft  IFor  uvuilobility  toe 

N7e-24602  16-38) 

A cornparlton  waa  rnadti  butWHen  actual  roliebllily  growth 
obiorved  during  reoent  yanri  end  the  Inherent  reliability  potential 
lor  avionica  equlpmanl.  A method  of  uunirol  It  preatnted 
Integrating  prediction  pruceduret  currmtly  outlined  In  MIL-STD- 
766  and  MIL-HDaK-217  with  development  teatlng  A nomograph 
It  preaentad  lor  determining  the  amount  of  detign  aupport  taatlnp 
which  will  be  requited  to  achieve  a detlred  or  tpocifled  value  ol 
avionica  equipment  rellebllllv  II  la  thowri  how  theta  control 
proceduraa  ere  uted  lor  tpeclllctlion,  design  plennlng.  teatlng. 
and  monitoring  high  riillablllly  achievement  In  avionloa  uqulp- 
ment  Author 

N76-24604  Royal  Radar  Eatabllthment.  Malvern  (England) 
RELIABILITY  GROWTH  MODELLING  POR  AVIONICS 
J E.  Green  In  AQARD  Avionict  Detign  lor  Reliability  Mur. 
1976  12  p reft  (Par  availability  tee  N76-24U02  1&'3BI 

The  lectori  which  Inlluence  lha  reliability  of  avionica  were 
reviewed,  with  emphaale  on  the  development  pliaia  A method 
lor  providing  progretaiva  eatimatea  ol  reliability  achievement 
during  the  development  phaie  was  preaented.  Reference  It  made 
to  the  ute  ol  computer  progremi  lor  theta  purpotet.  and  for 
aalirneting  coata  The  validity  of  the  Duane  Model  It  contlderad 
againtt  practical  tapariunce  gained  during  development  of  military 
avionica.  Eaplanatlorii  are  given  lor  obterved  devlationt  In  the 
short  end  lung  term  parlodt.  and  the  need  to  make  adiuttmenta 


lot  dillarenl  environmental  ttrett  conditlont  ii  noted.  Further 
verification  of  a mathematical  law  lor  the  rata  ol  appeatanoa  ol 
types  ol  ayatemalic  (patternl  lalluie  it  reported.  A review  of 
potential  avionic  rallablllty  was  alto  givan  m relation  to  the 
incraated  ute  ol  microelecttonlct  end  tha  eventual  limiting  Itctora 
were  contlderad.  Authoi 


N7e-24B0B  Sumerlln  (W  T.l.  Haielwood.  Mo 
ILLUSORY  RELIABILITY  GROWTH 

W.  T. ' Sumerlln  In  AQARD  Avionict  Detign  for  Rellabilil-,' 
Mar.  1976  4 p relt  (For  availability  tee  N76  24602  I6-3BI 
The  pratani  inaanlng  of  lalieblllty  growth  waa  Idantillad  end 
contrasted  to  earlier  conceptt  Present  needs  to  rjavise  effective 
meant  lor  adminittuilng  the  later  pheta  ol  avionic  davalopment 
were  recognlted.  II  It  during  thli  development  phtte  that  an 
abundance  ol  tyitam  lallurat  cauted  by  ahoilcomingt  of  datign. 
workmanthlp.  and  parte  aalactlon,  mark  mora  or  laii  oomplataly 
tha  inharant  rallablllty  achlavabla  upon  davalopmenl  complatlon. 
Tha  mathamatlcil  oncartalnty  ol  prognottloatlng  a valid  ochadula 
lot  allmlnatlon  ol  all  paltarn  lallurat  and  aphlavamant  ol  requlrad 
rallablllty  on  tha  baait  ol  aatly  tait  aaparlinca  it  axoinlntd  It  It 
Doncludad  that  tcuapted  maani  muit  ba  utod  for  quantitativa 
MTBF  maaiuramt.-nl  iri  rha  ebaanoa  ol  pattarn  falluraa.  and  that 
quantltjHIvr  valuaa  lor  MTBF  produoad  by  typical  growth 
monitoring  i.  i praianisa  ol  an  abundanoa  ol  pattarn  lallurat 
can  ba  dangurouril/  mlilaadliig.  Author 

N76-24B06  Bird  Englnaatlng-Raaaaroh  Aaaociatai,  Ino.,  Vlanna, 

Va 

EXRENIENCED  IN-FLIOHT  AVIONICS  MALRUNOTIONB 

Qaotga  T Bird  and  0 Ronald  Hard  In  AGARO  Avionict  Datign 
lor  Rallablllty  Mar.  1976  10  p IFor  availability  laa  N76'24602 
1B-3B) 

Tha  itatui  ol  currant  avionica  lallablllty  In  tht  lltid  hit  baan 
tvtluatad  by  ■ itudy  ol  98  typti  ol  avionict  aqulpmant  utad  In 
I vttlnly  of  aircraft  during  a ilk-month  pttlod  In  1970.  Tht 
MTUFi  wara  anilyitd  by  alroralt  typa  and  by  aqulpmant 
catagory  (i.i.,  communication,  radar,  flight  control!,  computari, 
atc.l  to  ravaal  corralatlona  with  luncllonal  complakity.  About  4,000 
In-lllght  mallunolloni  Itom  ona  typa  ol  aircraft  covaring  28  dlffarenl 
aqulpmant  typai  wara  Inviatigalid  to  ahow  lalluta  model,  tapiii 
lotlunt,  tnd  piobibla  datign  cauiti.  Author 

N7S-24B07  Sarvlot  Tachnique  dat  Taltcuimmunlcatloni  da  I'Alt, 
Pant  (Franca). 

FAILURE!  AFFECTING  RELIABILITY  OF  AVIONIC  SYS- 
TEMS 

J.  A.  Qarnltr  In  AQARD  Aylonlci  Datign  lor  Rtlliblllly  Mil. 
1976  lip  In  FRENCH  and  ENGLISH  IFor  ivilltblllty  iia 
N7e'24e02  15-3B) 

An  automatic  tyitain  nl  ttchnical  inloimttlon  lat  up  within 
tha  Franch  Alt  Forca  in  conjunction  with  a batlc  documtnl.  the 
laohnical  action  loim,  wai  daicribad.  and  Iht  principla  and 
cundltlunt  ol  application  ol  guiiintaad  rtlliblllly  clauiil  wart 
dlicuittd.  Tha  ob|actlva  ol  thia  lyilem  it  to  dataiminn  tin  actual 
rallabllliv  ol  a lyattm  undtr  optratlonal  condlllona  ind  to 
dattcl  lha  lallurat  itltobrig  reliability.  Thli  It  not  only  indlipantebit 
In  Improving  tht  rallablllty  ol  tha  equipment  contldtred.  but  alto 
prpvldai  Information  that  It  aiiantlal  in  davaloplng  naw  ganart- 
tloni  ol  aqulpmant  Tin  main  rniullt  obltlntd  through  thli  lytttm 
ragtrdlng  tht  actual  ralitbillty  ol  aqulpmant  tnd  the  anilyalt  of 
tht  ftllurei  oftactlng  lallablllty  wart  alto  ttviawad  Author 


N76-2460B  Qenaral  Dyntmloi/Forl  Worth,  Tax.  Ratoarch 
and  Engineering  Dept. 

IMFACT  OF  RELIABILITY  IMPROVEMENT  WARRANTY 
(RIW)  ON  AVIONIC  RELIABILITY 

C.  A Hardy  In  AQARD  Avionict  Deaign  lor  Rallabllliv  Mai. 
1976  12  p rtin  (For  avaKablllly  tat  N7e-24a02  16-361 

Inoantivei  provided  by  tha  Air  Foret  to  cantitcloil  of  new 
tyiltmi  to  datign  and  produce  alactionlc  equlpmanl  with  low 
lalluia  ratte  and  low  ropair  coata  In  operallontl  uia  were  dticilbtd 
Thtia  Incantivti.  which  tit  inoludad  in  piocuremenl  conlricti 
at  itllablllty  Impiovamant  waiianly  (RIWI  piovlilona.  obllgitt 
lha  oontraotor  to  tcaomplith  rtpalr  and  laplacamaiil  ol  failed 
equipment  tt  a llxed  price  during  opeitllonil  use  ol  lha  aqulpmant 
by  the  Ali  Forca  Tht  cantiactoi  alto  quaranioai  the  matn-llmt- 
batwaun-ltllura  ol  the  equipment  during  tha  warranty  period 
Tin  RIW  provlilont  art  pro|actad  to  have  a tlgnlllcam  impact 
on  avionic  rtlltbllllv  Authoi 
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N76'24BOft  Sumitlin  iW  T.l.  HaKlwood.  Mo. 

HIGH  RELIABILITY  DESIGN  TECHNIQUES 
W T Sumtrlln  In  AQAHD  Avlonlo  D»ilgn  (or  RallibUlty 
Mar.  1976  7 p ref  (For  availability  aoa  N76'24602  16-38) 
Tha  genural  iltoatlon  batwsen  the  lollowlna  two  axtiamaa 
in  doilgn  tachnlquaa  won  r.onaiderad:  (11  commonplauo  tach- 
iiiquet.  with  tha  constraints  of  hnldlng  a normal  coat  calllno 
and  schadula.  to  provldo  highur  reliability  than  would  otharwlaa 
ba  axpactad.  and  121  special  and  unusual  tachniquua.  with  graatly 
extended  costs  end  schedule,  to  produce  much  higher  ratiability. 
Tha  oblective  under  study  was  to  attain  a prolerrad  balance 
between  reliability  and  all  competing  factors  such  as  pertormancu. 
cost,  schedule,  etc.  This  requirus  a thorough  undarstandlng  of 
the  need  fur  the  desired  reliability  and  the  probability  of  its 
attainment  under  various  trades  and  compromises.  It  was 
concluded  that  adherence  to  the  discussed  techniques  and  their 
Intent  will  generally  lead  to  tha  attainment  of  optimum  rallabihly 
prior  to  tha  need  lot  a quantitetvs  reliability  vatllicatlon  test, 
and  the  question  of  reliability  growth  during  the  development 
program  becomes  academia.  Author 

N7B-24B10  Deutsche  Forschungs-  und  Versucheanstell  (usr 
Luft-  und  Reumlahrt,  Obarpleffenhofen  (West  Qermeny). 

DESIGN  OF  ELECTRONIC  CIRCUITS  AND  COMPONENT 
EELECTION  FOR  HIGH  RELIABILITY 
Walter  Sohambeck  In  AQARD  Avionics  Design  for  Reliability 
Mar.  1976  14  p refs  (For  avelleblllty  see  N76'24e02  16-3S) 
Rules  were  given  for  the  selection  of  components  for  high 
reliability  eppllcetlane.  Determining  tha  suitable  technology,  part 
derating  lectors  and  than  the  selection  or  writing  of  speclfloatlone 
tor  parts  procurement  era  duscrlbad.  Tha  necessity  of  preoep 
visual  Inspection  and  aoraenlng  of  oamponants  at  woll  et  inooming 
Intpecllon  by  the  user  lor  high  reliability  appllostlons  it  emphe- 
iliad.  The  use  ql  pleillc  IC'a  lor  HI-REL  appllcatloni  and  a new 
development  In  thie  field  it  dltcutted.  Tha  second  part  It  conoained 
with  the  design  of  reliable  circuits.  Prtcautlons  to  be  taken 
egainit  voltage  and  currant  ovarloading  and  the  salactlon  of  lha 
proper  supply  vollaga  aia  dsscribed  Ths  use  of  MRI  and  LSI 
and  synchronous  oparallon  It  suggaited  to  Incteatn  the  ralitbll- 
Ity.  Noise  Immunity  and  Its  influence  on  reliable  operation  ie 
diecuaaad.  Finally  redundancy  yartut  tcraaning  end  the  coat  of 
tallablllly  are  considtred  Author 


N76-24E11  Qaneral  Dynamlei/Fort  Worth,  Tex.  Reteetch 
and  Enginetring  Dept. 

AVIONIC  RELIABILITY  AND  LIFE-CYCLE-COBT  PARTNER- 
EHIP 

C.  A.  Hardy  In  AQARD  Avionics  Design  loi  Hsilsbillty  Mar. 
1976  14  p (For  avellsbillty  tee  N7e-24e02  16-381 

Tha  Inttrlace  balwtsn  the  rallabllllv  end  llle-oyala  coat  ol 
avionics  weapon  tystsmt  was  dituuttsd  The  following  ateat 
were  Ira.-tad  (II  dallnltlon  ol  life  cycle  coat.  121  rationale  lot 
promoting  the  lllo-cycla  cost  concept,  131  analysis  techniques 
used  to  evsiuela  ths  llls-cycis  cost.  (41  the  llfa  cycls  ootl/detlgn 
to  cost  isqiilremants  that  are  contained  In  preaent  contricls. 
and  (61  the  Interleoe  between  relltbllity  and  llle-cyola  coet  durinp 
propoial.  dellnlllon.  and  production  phaiae  Author 

N7E-24S12  Seivics  Technique  doi  Telecommunications  de  TAIr. 
Paris  (FrancsI. 

CASE  HIBTORY  OP  SOME  HIGH  RELIABILITY  DESIGNS 
FOR  AVIONIC  BV8TIMB 

J.  A.  Qarnisr  end  0.  Renoric  In  AQARD  Avionics  Design  lot 
Rtlieblllty  Met.  1976  23  p In  FRENCH  and  ENGLISH  {For 
svallablllty  ten  N7e-24602  16-381 

I'uur  mathods  developed  to  obtain  high  reliability  with  svionloe 
equipment  were  desorlbad  and  illustrated  These  methods  deal 
with  the  lullowing  areas  (tlcompnnsnts.  ellorts  ire  directed 
towards  the  achievement  of  menulecturing  pruceeiee  leedlng  to 
high  reliability  dsvlcee.  12)  lelleblllly  prediction  epproprlate 
calculations  ate  carried  out  to  enelyre  the  strasias  to  which 
components  uia  submittsd  and  to  irnprovo  circuit  design,  (3) 
rslisbillly  and  burn. In  tasts:  lhair  purpose  Is  to  reveal  esily 
operallon  defeoli  end  syiiemsllc  (allures,  as  wall  as  lu  giva  an 
astlmatlun  ul  rellebllllv  cloia  to  the  upsratlonal  value,  and  |4) 
tallablllly  clauaat.  guaranteed  rslleblllty  or  ooniracluel  meinteneiice 
cleuses  ensure  that  the  elm  In  view  hit  been  reached  The 
mem  results  ol  a atudy  aimad  st  analyrlnq  tlie  alllcttncy  ol 
lhase  mathods  wars  than  preaented.  based  on  a coil-tellebllity 
standpoint,  tor  a particular  example.  Finally,  ttie  essential  lessone 
Itatnetl  horn  the  ippllcution  ol  those  methede  to  known  equipment 
wutu  brought  out  Author 


N76'24613  Dautiche  Forschungs-  und  Variucheanstalt  lusr 
tuft-  und  Raumlahri,  Oberplsflenholan  IWest  Germany) 
RELIABILITY  TESTING  OF  ELECTRONIC  F>ART8 
Waller  Schamback  In  AQARD  Avioitici  Design  lor  Relisblllty 
Mat.  1976  18  p refs  (Fcf  availability  sea  N7e.24602  16-38) 

A luivey  of  lha  anvironmantal.  phyaicsl  and  electrical  testa, 
which  are  necaaeary  to  aslabllsh  the  reliability  ol  aleclicnic  pirts. 
IS  given  Special  emphaslt  la  placed  on  the  laetlng  of  eamlconduc- 
tors  All  the  teals  are  described  together  with  tha  (siliire  they 
can  detect  in  parte.  Within  iheee  three  categories  of  lasts, 
nondestructive  end  deiiructive  ones  are  dlitinguishad.  Although 
most  popular  tests  are  mentluned.  special  emphasis  is  placed 
on  rusts  not  so  widely  used  yet.  sucfi  as  high  etreaa  testa. 
Si  oustical  particlu  detection,  Ibermel  mapping  by  means  ul  liquid 
cryatalt  and  the  Met  ol  Input  protection  circuits  ol  MOS  IC’e. 
Tha  need  for  visual  Inspection  at  e means  ol  Improving  ths 
quality  of  components  Is  dlsousied.  Product  enelysls  ei  e means 
ol  avsiustlon  of  lha  parte  minuleclurer'a  oepebllliy  Is  dsiorlbed 
In  detail.  Author 

N76-24614*  National  Asronautini  end  Space  Adminlatrellon, 
Waihington,  D C. 

AVIONICS  DESIGN  FDR  RILIASILITV  BIBLIOaRAPHY 

In  AQARD  Avlcnlce  Deslgh  lor  Reliability  Mar.  1978  12  p 

(For  ayelleblllty  see  N7e-24e02  16-38) 

A blbkogtephy  with  ebelrecli  wee  pratented  In  luppori  ul 
AQARD  lacture  estlee  No  81.  Ths  lollowing  areii  were  ooverad 
(1)  program  menegament,  (2)  design  for  high  reliability,  131 
selection  o(  componenli  end  parte.  (4)  snvlronmeni  oonildttatlon. 
IB)  rsilibla  packaging,  (6)  life  cyols  cost,  end  (71  case  histories 

Author ' 
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39  STRUCTURAL  MECHANICS 

IncludM  attuciural  (lainant  dnlgn  and  wslght  analvala.  fatigue, 
and  thermal  atraia  For  appllcatlona  sea  OS  Aircraft  Oasign, 
Tasting  anti  Par/ormanca  and  tB  Spacecraft  Design.  Tasting 
and  Parfarmanca. 

N74-21S49I  Advisory  Group  for  Aerospace  Research  and 
Developmant,  Pahs  (France). 

SURVEY  OF  ACTIVITIES  IN  THE  FIELD  OF  LOW  CYCLE 
HIGH  TEMPERATURE  FATIOUE.  CRITICAL  REPORT 

J M Drapler  {Contra  da  Recherch.  Met . Liege.  Belgium)  Feb 
1974  149  p refs  Presented  at  ttie  37th  Meeting  of  the 

AQARD  Struct,  and  Mater.  Panel.  The  Hague.  7-12  Oct  1973 
(AGAR0-R'618)  Avail  NTIS  HCSIOSO 

Information  on  the  activities  In  low  cycle  fatigue  testing  at 
high  tamperature  (LCHTF)  was  gathered  during  the  visit  of  38 
laboratories  (industry  and  universities)  from  7 NATO  countries. 
It  covers  several  facets  of  the  LCHTF  problam.  namely:  materials, 
testing  equipments  and  conditions,  types  of  data  plots,  latest 
davclopmarts  In  prediction  laws  for  the  fatigua  behaviour  of 
materials  and  design  procedures  for  predicting  lives  In  different 
angina  componenit.  Author 

N74-23413||l  Advisory  Group  for  Aerospace  Raasaroh  end 
Development,  Paris  (Franoel. 

FRACTURE  MECHANIC!  OF  AIRCRAFT  ETRUCTURES 

Harold  Llebowiti,  ed.  (George  Washington  Univ.)  Jan.  1974 
824  p rsls 

(AGARD-Aa<176;  AQARDograph- 1 781  Avail:  NTIS 

HC  $34.28 

The  proceedlnga  of  a confarenca  on  the  structural  analysis 
of  airframes  and  aircraft  componaiils  ate  presented  The  subjects 
discussed  Inoluda  tha  fallowing:  (II  history  of  aircraft  loading 
and  esamplaa  of  aircraft  fallura.  121  application  of  fracture 
mechanics  prinolplaa  In  tha  design  and  analysis  of  damage  tolerant 
aircraft  structures.  (31  (all  safe  design  proceduraa.  (4)  axperlmantal 
lachniquas  for  determining  fracture  toughness,  and  (51  (law 
detection  methods.  For  Individual  titles,  sea  N74-23414  through 
N74-23446. 

N74-23414  Air  Force  Flight  Dynamics  Lab..  Wright-Pstteiaon 
AF8,  Ohio. 

SPECTRUM  OF  LOADING  OF  AIRCRAFT 

Howard  A.  Wood  In  AGARD  Fracture  Meohanloa  of  Aircraft 
Structuraa  Jan  1974  p 3*7  rela  (For  availability  see  N74-23413 
14-321 

A summary  of  airframe  service  loadings  and  experience  la 
presantad.  The  areas  of  concern  are:  ( 1 1 tha  atruclurel  environment, 
121  the  operational  anvlronmant,  (31  the  Internal  airframe 
environment,  and  (41  frequency  of  occurrence  and  significance 
of  airframa  loadings.  Olagrama  are  presented  for  typical  load 
proflls  (or  tactical  aircraft  on  a conventional  delivery  mission 
and  tha  fllght-prollla  for  a transport  aircraft  wing  toot.  Author 

N74-2341B  Royal  Aircraft  Establishment.  Farnborough  (Eng- 
land). 

EXAMPLES  OF  AIRCRAFT  FAILURE 

W T.  KIrkby  In  AGARD  Fractura  Mechanics  of  Aircraft  Structures 
Jan.  1974  p 8-13  (For  availability  sea  N74-23413  14-32) 
Examples  of  structural  fallura  of  aircraft  components  ere 
presantad  to  show  tha  Importanca  of  stiuotural  design  and 
reliability  englnaarlng.  Photographs  of  typical  aircraft  oomponanta 
ara  providsd  to  show  the  type  of  fallura  and  the  degree  of 
Impairment.  Tha  axamplaa  Inciuda  the  following:  (1)  prosaura 
cabin  akin  cracking.  121  landing  gaar  door  uplock  failure.  (31 
rotor  blade  extrusion  cracking,  (41  wheel  casting  failure,  and  IB) 
typical  dafacts  In  spar  booms  Author 

N74-23418  Army  Materials  and  Mechanics  Research  Center, 
Watertown.  Mats 
FRACTURE  REGIMES 

J.  I Bluhm  In  AQARD  Fracture  Machanlos  of  Aircraft  Structuraa 
Jan.  1974  p 14-17  refs  (For  availability  sea  N74-2341 3 14-32) 
An  analysis  of  the  offsets  of  ambient  conditions  on  the  fractura 
charactarlstica  of  materials  Is  presented.  A schematic  diagram  la 
provided  to  show  range  of  applicable  strength  approaches 
Strass-straln  diagrams  era  developed  of  tha  limit  stresses  In 
notched  plates  and  notched  cylinders  In  tenslnn  Tha  consldaratlona 
for  fracture  characteristics  are  examlntid  with  respect  to:  (1) 
linear  fractura  mechanics.  12)  limit  design  lor  temperature 
axtramaa.  and  (3)  trenslllon  approaches  based  on  various  structural 
analysle  testa.  The  affect  of  superimposed  hydrostatic  prasaura 


on  strain  to  fracture  and  the  effects  of  temperature  and/or  strain 
rats  are  Illustrated.  The  variation  In  stress  state  in  the  vicinity 
of  a notch  in  a thick  plate  la  anelyxed  Author 

N74-23417  Air  Force  Flight  Dynamics  Lab  . Wright- Patterson 
AFB,  Ohio 

THE  USE  OF  FRACTURE  MECHANICS  PRINCIPLES  IN  THE 
DESIGN  AND  ANALYSIS  OF  DAMAGE  TOLERANT 
AIRCRAFT  STRUCTURES 

Howard  A Wood  In  AGARD  Fracture  Mechanics  of  Aircraft 
Structures  Jan.  1974  p 16-31  refrj  IFor  avsllablllty  sea 
N74-23413  14-32I 

The  application  of  fracture  control  principles  to  aircraft  design 
In  order  to  produce  safer  structures  Is  discussed.  The  mechanlcsl 
and  physical  propartles  of  the  conatruction  materials  which  ara 
capable  ol  modification  to  produce  the  desired  strength  era 
discussed.  Tha  aelactad  ol  materials  lor  airframes  Is  bssad  on 
requirements  astabllahed  through  actual  failure  axperlence  and 
service  life  data  Tha  nature  of  tha  raquiraments  and  allowances 
In  their  application  are  daflnsd.  Tables  of  data  ara  provided  to 
show  tha  Inspection  requirements  (or  cases  of:  11)  slow  crack 
growth  structure,  12)  crack  arrast  structure,  and  (3)  fall-sals 
structure  Author 

N74-23418  George  Washington  UnIv..  Washington.  D.C 
BASIC  CONCEPTS  IN  FRACTURE  MECHANICS 

John  Eltle.  Douglas  L Jonas,  and  Harold  Uabowlti  In  AQARD 
Fracture  Mechanics  of  Aircraft  Structuraa  Jan.  1974  p 32-73 
refs  (For  availability  see  N74,,23413  14-32) 

A review  ol  fracture  mechanics  Is  praaanted  highlighting  tha 
strengths  and  limitations  and  establishing  dome  parapectiva  ol 
Its  relationship  to  the  general  fracture  procass.  The  Importance 
of  nondastructlva  Inspection  as  one  of  several  potential  aafsgurads 
against  fallura  by  fracture  Is  strsassd.  Tha  subjacta  discussed 
Inciuda:  (11  macroscopic  classification  ol  fracture.  (21  linear  alaatic 
fractura  mechanics,  fSI  fractura  toughness  In  samlbrlttle  (raotura, 
(41  applloatlons  of  fracture  mechanics  Donoapta,  and  (5)  fatigua 
crack  growth  characteristics.  Author 

N74-23419  Army  Materials  and  Mechanics  Research  Center, 
Watertown.  Mass, 

RESISTANCE  METHOD 

J.  I.  Bluhm  /ri  AGARD  Fractura  Mechanics  of  Altciah  Structuraa 
Jan.  1974  p 74-88  refs  IFor  availability  see  N74-23413  14-32) 

A method  of  dotarmlnlng  the  strength  of  materials  based 
on  the  raalstanca  to  fracture  with  Increasing  crack  length  la 
dSBcrIbad.  The  criteria  for  stable  crack  growth  for  a variety  ol 
speolmena  for  both  load  controlled  and/or  dlaplacament  controlled 
systems  are  expressed  by  a mathematical  model.  The  various 
conditions  which  can  aflaot  the  resistence  to  fracture  of  a matarlal 
are  analyted.  Cuivea  are  developed  to  show:  11)  schematic 
realatance/anergy  raleaaa  rata  changes  In  crack  length.  12) 
constant  load/ constant  deflactlon  energy  release  rate  curves  for 
a tension  specimen,  and  131  constant  load/conatant  deflactlon 
energy  release  curves  for  a bending  specimen.  Author 


N74-23420  Army  Materials  and  Mechanics  Rasesreh  Canter. 
Watertown,  Mass. 

THE  KUHN-HARDRATH  METHOD 

J I.  Bluhm  In  AQARD  Fracture  Mechanics  ol  Aircraft  Structures 
Jan.  1974  p 89-94  rets  (For  availability  see  N74-23413  14-32) 
A procedure  lor  determining  the  residual  strength  of  a 
structural  member  which  contains  a damaged  area  la  discussed 
The  damage  covers  the  spectrum  from  a notch  to  Its  dagsnerata 
and  generally  most  severs  coriflguretlon.  which  is  a crack.  The 
method  starts  with  an  expression  for  the  elastic  stress  concentra- 
tion and  recognizes  that  the  maximum  effective  stress  from  a 
fracture  point  of  view  Is  not  merely  the  nominal  stress  multiplied 
by  a stress  concentration  factor.  Inataad,  a concept  Is  introducad 
to  attempt  to  account  (or  the  microscopic  heterogenaity  of  tha 
materiel.  Tha  theoretical  considarritions  are  supported  by 
mathematical  modala.  Curves  are  developed  to  show  the  energy 
relations  for  fast  and  alow  crack  growth  and  the  relation  between 
sheet  width  and  residual  strength  Author 

N74-23421  Army  Materials  and  Mechanics  Ressaich  Canter, 
Watertown.  Mass. 

CRACK  PROPAGATION  LAWS 

J.  I.  Bluhm  In  AQARD  Fracture  Mechanics  of  Aircraft  Structures 
Jen.  1974  p 96-109  refe  (For  availability  sea  N74-23413 
14-32) 

A numerical  snslysis  of  tha  prlnclplea  of  crack  propagation 
la  presented.  Mathematical  models  ara  developed  to  show  the 
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nlatloni  bitwMn  cvciic  crick  growth  ritei  to  varioui  fuiicllorti 
of  Ihi  Initintinioui  crack  lingth  and  tha  altarnating  itiaat. 
Tha  ntfacta  of  programniad  and  random  loading  on  tha  atabillty 
of  airframaa  ira  analyiad  and  mathamatical  dapandencaa  ara 
roporlad.  Tha  influancaa  of  gaomatry  and/or  atructural  conaldera- 
tloria  on  atructural  atabillty  ara  invaaiigatad  Author 

N74-23422  Cornall  Univ..  Ithaca.  N Y 
ENVIRONMENTAL  EFFECTS  IN  FRACTURE 
H.  H.  Johnaon  /rr  AGARQ  Fracture  Mechanics  of  Aircraft 
Structural  Jan.  1974  p 110117  rafa  IFor  ayallabilitv  sae 
N74-23413  14  321 

Tha  charactaristics  of  onvlronmantal  cracking  of  aircraft 
atructuras  are  prasanted.  A last  method  fur  evaluating  tha 
auaacptibllity  of  a structure  to  anvironmental  cracking  ia  described. 
The  application  of  linear  elaatic  fractura  machanloi  to  predict 
and  Intarprat  anvirnnmantal  cracking  phanomena  whan  crack 
propagation  la  tha  controlling  feature  la  discuisad.  Curvaa  arc 
developed  to  show  (1)  a oomparlaon  of  thraahold  itraaa  Intanaltlaa 
lor  thraa  apaolman  conflguratloni  (2I  coi^atant  crack  growth  rata 
in  a conatant  atiaai  Intenalty  teat.  I3)  crack  growth  rate  varaua 
field  Intanalty,  and  (4)  corralalion  of  hydraulic  activator  and  surface 
llswad  spaclmsn  reiulta.  Author 


N74-23423  Army  Matailali  and  ' Mechanics  Research  Cantar, 

Watertown,  Maas 

■UMMARV  OF  LIMITATIONS 

J I Bluhm  fri  AQARD  Fractura  Maclianics  of  Aircraft  Struoturaa 
Jan.  1874  p 118-120  refs  IFor  availability  sea  N74-23413 
14-321 

Tha  llmltalloni  affecting  the  applicability  of  mechaiiica  to 
tha  fractura  procaai  ara  dlicuaaed.  Methods  lor  conducting  atrasa 
state  analyili  ara  praaantad  to  Inniuda  tha  following;  III  oraok 
opening  dliplacamant,  (2)  raalstanca  mathod,  and  131  tha 
Kuhn-Hadrath  mathod.  A Hat  of  factors  which  Influence  the  crack 
propagation  bahavlor  la  davalopad.  Author 

N74-23424  Tauhniacha  Hogaachool.  Oalft  (Natharlaridil. 

FAIL-SAFE  DESIQN  PROCEDURES!  BASIC 

INFORMATION 

David  Break  /rt  AQARD  Fractura  Mechanics  of  Aircraft  Structures 
Jan.  1974  p 121-168  refs  (For  availability  see  N74-23413 
14-321 

Tha  application  of  fall-acia  concapta  to  tha  design  of 
aircraft  atructuras  Is  diacuaaad.  Tha  aublacti  conaldarad  are;  ID 
plana  strain  problems  In  heavy  mambara  with  aurfaca  flaws.  (21 
plana  atraaa  and  transitional  modes  In  sheet  structures,  131  fatigue 
crack  propagation  charactaristics,  and  141  tha  pradlctlon  of  crack 
propagation.  Qraphs  ara  davalopad  to  show  residual  strength 
charactaristics  In  plans  straas.  Mathamatical  models  ara  included 
to  support  tha  thaoretlcal  c<cnsldersllons  Author 


N74-2342B  Tachnischa  Hogaachool.  Oalft  (Netharlandsl. 

THE  PREDICTION  OF  CRACK  PROPAGATION 
□avid  Brock  fn  AQARD  Fracture  Mechanics  of  Aircraft  Structures 
Jan.  1974  p 167-180  IFor  availability  sea  N74-23413  14-32) 
Tha  factors  which  affect  the  application  of  fall  safe  techniques 
In  aircraft  design  are  discussed.  Tha  load-time  hlatorlaa  and 
lllght-load  profiles  ara  analytad  on  tha  basis  of  tha  following: 
111  gust,  maneuvers,  and  taxiing  loads  wara  assumed  to  occur 
as  one  cycle.  (21  (ha  ssquance  of  loads  was  assumed  random 
without  correlation,  and  (31  flight  profiles  may  diflar  from  night 
to  flight,  aspaclally  with  respect  to  tha  large  cycles  and  the 
number  of  cvclas.  Methods  for  estimating  fatigue  crack  propagation 
ara  analyzed.  Tha  crack  propagatlnr  Ufa  for  various  mstarlala  la 
tabulated.  Author 


N74-2342B  Tachnischa  Hogaachool,  Dalft  (Natharlands). 
BUILT-UP  SHEET  STRUCTURES 

David  Brosk  /rr  AQARD  Fractura  Machanics  of  Aircraft  Striicturas 
Jan.  1974  p 1S1-193  rafs  IFor  availability  see  N74-23413 
14-32) 

Tha  mechanical  proparlias  of  built  up  shaat  structures 
under  conditions  of  crack  propagation  and  stress  Intansltv  ara 
discussed.  Tha  procedure  to  calculate  tha  stress  Intensity  factor 
of  a rainforcad  ponal  Is  Illustrated  Qraphs  are  developed  to 
show  tha  fatigue  crack  growth  rale  In  stiffened  panels.  Tha  factors 
which  affacl  tha  accuracy  of  crack  growth  prediction  ara  analyzed. 
Tha  affects  of  stop  holes  on  the  structural  Inlsgrlty  of  ahaal 
structures  ara  reported.  Author 


N74-23427  National  Aerospace  Lab . Amsterdam  (Nether- 
lands) 

BUILT-UP  SHEET  STRUCTURES,  WINGS 
H.  Vliegar  and  David  Brosk  ITachnischa  Hogeschool.  Delft. 
Netherlands)  frr  AQARD  Fracture  Mechanics  of  Aircraft  Structures 
Jsn.  1974  p 195-226  refs  IFor  availability  see  N74-23413 
14-321 

Tha  residual  stranglh  of  shaat  clructures  under  conditions 
of  plana  stress  is  discussed.  The  basic  fracture  behavior  of  a 
stlRansd  panel  is  expleinod.  The  principles  for  calculating  the 
residual  strength  of  aircraft  structures  are  analyzed  Curves  era 
davalopad  to  show  ths  residual  strength  of  stiffened  and 
unstiffenad  panels  for  various  cenfigurstrons  Mathamatical  models 
of  the  factors  involvad  in  residual  strength  calculations  ere 
provided  Author 


N74-2342B  Douglas  Aircraft  Co , Inc.,  Long  Beach.  Calif 
THE  APPLICATION  OF  FRACTURE  MECHANICS  IN  THE 
DEVELOPMENT  OF  THE  DC-10  FUSEUOE 
T Swift  In  AGARD  Fracture  Machanics  of  Aircraft  Structures 
Jan.  1874  p 226-287  refs  (For  availability  see  N74-234I3 
14-32) 

The  dagraa  of  damage  tolerance  used  In  tha  design  of  the 
DC- 10  fusalsga  prassura  shall  Is  discussed  with  reasons  for  Its 
selection  Analysis  methods  are  presented  for  tha  pradlctlon  of 
the  residual  strength  of  damaged,  stiffened  panels,  based  on 
the  Matrix  Force  solution  of  an  Idaallzsd  structure  combined 
with  fracture  mechanics  aquations.  Tha  affects  of  attachment 
llaxiblllty,  which  play  an  Important  part  In  tha  rasidual  strength 
of  damaged  structure,  are  accounted  for.  Crack  growth  retardation 
due  to  tha  plastic  zona  formed  on  high  load  cyclas  and  Its 
affect  on  propagation  under  spectrum  loading  Is  discussed.  It  is 
shown  that  tha  stress  Intensity  at  tha  threshold  of  slow  stable 
growth  Is  not  only  s mstsrial  property  but  depends  almost  entirely 
on  past  load  history  A desorlpllon  of  tha  davsiopmsnt  teat  program 
to  vurlly  ths  analytical  techniques  and  to  substantiate  ths  fall-sale 
atrenglh  of  tha  fusalage  shall  Is  givsn  together  with  the  results 
of  many  of  ths  tests.  Author 

N74-23428  Royal  Aircraft  Establishment.  Fsrnborough  (Eng- 
land). 

HEAVY  SECTIONS 

W.  T KIrkby  /n  AGARD  Fracture  Mechanics  of  Aircraft  Struoturaa 
Jan.  1974  p 286-293  refs  IFor  availability  lie  N74-23413 
14-32) 

Methods  lor  predicting  the  residual  strength  of  relatively 
thick  structures  under  plana  strain  conditions  era  presented  Tho 
problems  are  discussed  in  relation  to  heavy  membera  with  surface 
flaws,  corner  cracks  at  holes,  and  other  natural  cracks  Practical 
examples  of  the  application  of  the  procedure  are  provided 
Mathamatical  models  srs  Included  to  show  the  relation  of  the 
various  parameters  involved  In  the  structural  analysis.  Author 


N74-23430  Aeronautical  Systems  Div . Wrlght-Patterson  AFB. 
Ohio 

AEROSPACE  PRESSURE  VESSELS 

C.  F.  Tiffany  Vn  AGARD  Fracture  Machanics  of  Aircraft  Structures 
Jan.  1874  p 294-313  -efs  IFor  availability  see  N74-23413 
14-32) 

Durlitg  the  development  of  the  many  prassura  vessels  used 
in  the  Apollo  Program  several  serious  failures  were  encountered. 
In  some  oases  through-ths-thlckneea  cracks  formed  and  the  veassle 
leaked  In  other  cases,  small  surface  or  embedded  flaws  grew 
to  critical  size  prior  to  growing  through  tha.|lhloknasa  of  tha 
vessel  well  and  cataatrophlo  failure.  Several  of  tna  different  typee 
of  pressure  vessel  lellurea  which  have  bean  encountered  ere 
rsviewad.  A diauusaion  of  tha  Imponant  considerations  and  the 
general  teohnloal  approach  being  used  to  prevent  failures  In  the 
future  are  presented.  This  ancompaasss  many  considerations 
ranging  from  Initial  material  asinctlon  through  the  final  acceptance 
of  Individual  batches  of  propellant  based  on  the  results  of  fracture 
specimen  tests.  Examples  of  static  fracture  toughness  and 
subcritical  Raw  growth  date,  which  have  been  obtained  on  various 
research  programs  are  Included.  Cyclic  lives,  times  to  failure 
and  flaw  growth  rates  are  discussed  In  ths  context  of  linear 
alaatic  creek  tip  stress  Intensity  factors  It  Is  shown  how  ths 
proof  test  Is  used  to  provide  assurance  of  subsequent  service 
life  for  both  thick  end  thin  walled  vessels,  and  test  procedures 
are  recommended  which  should  mlnimiza  potential  damaging 
eHects  of  the  test  which  can  occur  as  a result  of  flew  growth. 

Author 
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N74-23431  NatlontI  EnBinterIng  Lib.  East  t Ibridf  IScol- 
landl 

AN  EXAMPLE  OF  A METHOD  FOR  PREDICTING  FAILURE 
Q.  H.  Hislam  In  AGARO  Fractura  Mechanics  of  AIrciaft 
Stmctuias  Jan  t974  p 314-324  refs  IFoi  svallabllitY  saa 
N74-23413  14-321 

A mathod  Is  piasented  lor  astlmatlng  tha  Ilia  to  failure  of  a 
cvlindrical  pressure  vessel  subjeclsd  10  repeated  Internal  pressure. 
Design  curves  are  obtained  by  which  tha  fatigue  Ilfs  of  such  a 
cylinder  may  be  estimated  from  a knowledge  of  tha  iransvarae 
unlasial  fatigue  limit  and  fracture  roughness  propertlas  of  the 
cylinder  material,  as  well  as  the  diameter  ratio  of  tha  cylinder 
and  tha  repeated  pressure.  Esamplos  are  given  of  tha  application 
of  the  method  end  close  correlation  is  demonstrated  between 
estimated  and  actual  behaviour  Author 


N74-23432  Soclats  Nationals  Industrlelle  Aaroapaliale,  Paris 
(Francs) 

SERVICE  FAILURES  AND  LASORATORY  TESTS 

W Barrols  In  AQARD  Fractura  Mechanics  of  Aircraft  Structures 
Jan.  1974  p 326. 345  refs  (For  availability  saa  N74-23413 
14-32) 

Tha  significant  differsnees  batwtan  structural  analyses 
conducted  In  the  laboratory  and  those  conductad  under  service 
conditions  ara  compared  Low  tarttperature  brittlaneaa  and 
hydrogen  embrittlarrant  of  steels  are  used  as  sxamplea. 
Intergranular  or  alrass  corrosion  ol  aluirlnum  alloys  arc  ravlawed 
In  relation  to  various  causes  of  service  or  manufacturing  damages. 
Tha  main  objectives  of  structural  tests  ara  defined.  Curves  are 
davalopad  to  show  tha  fractuia  toughness  of  steal  sheets  as  a 
function  of  traatmsnt  and  test  tsmperalura.  Photographic  sampiss 
of  specific  types  ol  structural  failure  are  Included.  Author 

N74-23433  . Soclata  Nallonala  Industrlalla  Aerospatiale,  Paris 
(Franca). 

A SHORT  SURVEY  ON  POSSIBILITIES  OF  FATIGUE  LIFE 
ASSESSMENT  OF  AIRCRAFT  STRUCTURES  BASED  ON 
RANDOM  OR  PROGRAMMED  FATIGUE  TESTS 

W.  Barrols  In  AQARD  Fracture  Mechanics  of  Aircraft  Struciuraa 
Jan  1974  p 346-366  rafa  Hapr.  from  AQARD  Conf.  Proc. 
No.  118  (For  availability  sea  N74-23413  14-32) 

Tha  various  physical  paramatars  which  ara  significant  In  the 
fatigue  behavior  ol  specimens  and  sliuctures  ara  reviewed. 
Several  types  of  fatigue  tests  are  analyied  to  show  their 
applicability  A short  sunray  Is  made  of  present  prediction  methods 
of  structure  fatigue  life  from  fatigue  tests  of  components, 
asiamblles.  and'  atruclurss  undergoing  constant  amplitude 
loadings.  The  case  of  random  loadings  Is  also  discussed  Tha 
possibility  of  test  acceleration  by  increasing  general  loading  Itensity 
Is  considared  Author 

N74-23434  Technlsche  Hogaschool.  Delfl  (Netherlands). 
OUTLOOK,  FUTURE  DEVELOPMENTS 
David  Brosk  AQARD  Fracture  Mechanics  of  Aircraft  Structures 
Jan  1974  p 367-369  IFrjr  availability  see  N74-23413  14-321 
The  factors  which  influence  thu  design  of  fail-safe  systems 
are  discussed.  It  Is  stated  thet  many  of  the  shortcomings  In 
fail-safe  design  are  caused  by  Insufficient  knowledge  of  fracture 
and  fatigue  mechanisms.  For  successful  fail-safe  operation,  the 
results  of  tests  should  be  documented  with  respect  to  critical 
locations,  crack  propagation  rates,  and  residual  strength  The 
procedures  for  conducting  tests  which  will  provide  tha  data 
required  for  fail-safe  design  are  defined.  Author 

N74-23436  Industrlaanlagsn-Betrlabsgesellschaft  m.b.H  , 
Oltobrunn  (West  Germany). 

EXPERIMENTAL  TECHNIQUES  FOR  DETERMINING 
FRACTURE  TOUGHNESS  VALUES 

Walter  Schuatz  and  Wolfram  Oberparlalter  In  AQARD  Fracture 
Msnhanics  of  Aircraft  Structures  Jan.  1974  p 371-394  refs 
(For  availability  see  N74-23413  14-32) 

The  Standard  Method  of  Teat  for  Plane  Strain  Fracture 
Toughness  ol  Metallic  Materials  and  tha  Standard  Method  of 
Sharp  Notch  Tension  Tasting  ol  High  Stranptii  Sheet  Materlalf, 
are  described  and  some  dalalls  which  are  important  for  carrying 
out  the  teal  are  diaousied.  A asrlsa  of  nonstandard  test  methods 
■re  explained  which  mainly  use  different  specimen  shapes. 
Adventtges  and  disadvantages  ol  these  test  methods  ara  dlacusaad 
and  comperlsona  ol  tha  tait  rasulta  with  rstulti  obtained  from 
the  ASTM  standard  ipaciman  are  mads  Also  last  equipment 
lor  tasting  fracture  toughness  ol  weldmenta,  under  anvlionmerital 
condltlona  (low  tamparature.  salt  water  corrosion)  and  h)gh  strain 
ratsa  ara  dascribtd.  Author 


N74-23436  lnduatriaanlagan-Batrlebtgeaa)lschafl  m.b  H . 
Ottobrunn  (West  Germany). 

RELIABILITY  OF  THE  DETECTION  OF  FLAWS  AND  OF  THE 
DETERMINATION  OF  FUW  SI2E 

Ekkart  Knorr  /n  AQARD  Fractura  Mschanici  of  Aircraft  Struciuraa 
Jan.  1974  p 396-412  rafa  (For  availability  tea  N74-23413 
14-32) 

Laboratory  invaallgatlons  concerning  reliability  of  crack 
datscllon  and  datarmlnatlon  of  crack  alia  which  represent  tha 
•tete  ol  the  art  are  described  All  three  ara  typical  applications 
of  nondsitructiva  Inipecllon  to  structural  parts  of  alrc'sft:  (II 
Inspection  of  flat  surfaces  with  fatigue  cracks,  uilng  ultrasonic. 
X-ray.  dye  penetrant,  magnetic  particle  and  eddy  current  methods. 
121  crack  detection  below  rivet  heads  with  an  ultrasonic  shear 
wavs  technique,  and  (31  crack  detection  in  bore  holes  ol  t forgad 
part  using  a manual  eddy  currant  method  The  second  and  tha 
third  one  analyzed  lor  •tatlitlcal  avsluitlon  of  probability  of 
eucoeic.  An  evaluitlon  of  the  conventional  NDI-msthods 
regarding  rallabllllv  is  performed  Author 

N74-23437  Aarltalla.  Turin  (Italy) 

NONDESTRUCTIVE  TESTING  (NOT!  AND  FRACTURE 
MECHANICS 

Enrico  Bolls  In  AQARD  Fractura  Machanici  of  Aircraft  Slructurea 
Jin.  1974  0 413-417  refs  (For  availability  sea  N74-2a413 
14-32) 

Tha  basic  concepts  ol  nondsstructlva  tasting  INDT)  ara 
ravlawed  In  relationship  with  fractura  mschanici  concipta.  Tha 
naoaasity  ol  corralsling  bailo  dlflarancss  batwaan  ordinary 
dfstruotlva  machanloil  tests  and  NDT  la  consldirad.  Tha  use  of 
NOT  lot  aiiaasmant  of  Inisgrity  of  aircraft  componants  and 
ittucturas,  attar  fabrication  and  during  sirvlcs  Ills  Is  dlicuiaad. 
Inharsnt  llmitalloni  ol  NDT  and  niciislty  of  Intardapirtmantal 
tsam  work  ais  ravlawad.  Qanaral  Information  on  routini  and 
advancsd  methods  Is  Included.  Author 

N74-2343EI  Aerojet  Solid  Propulsion  Co..  Saotamimo,  Calif. 
DETECTION  AND  DETERMINATION  OF  FUW  SIZE  BY 
ACOUSTIC  EMISSION 

C.  E.  Hartbowsr  In  AQARD  Fracture  Msohanlcs  ol  Aircraft 
Structures  Jan,  1974  p 419-473  refs  (For  availability  sea 
N74-234t3  14-32) 

Available  cooustic  amission  initrumantstlon  systems  are  so 
lansltlvo  thsi  It  la  possible  to  datact  each  stags  of  tha  fallura 
process  starting  with  diformatlon  (dislocation  plleupsl,  crack 
propagation  and,  tlnally.  the  onset  ol  instability  all  in  real  time. 
In  tha  second  and  third  stage  ol  tha  fallura  procasi.  It  Is  poisibis 
by  triangulatlon  to  locals  tha  anuroa  of  the  ilgnal.  In  aoma 
applications,  tha  practical  limitation  for  use  ol  acoustic  amlislon 
as  a nondaalruotlve  Inspection  mathod  has  been  and  will  contlnua 
to  be  sxtranaoui  nolsa.  Howsvsr,  most  noise  problsma  are  solved 
by  tha  alfactlvt  use  ol  band-pass  flltars  or  special  Isolation 
taohniqusa  Involving  computer  solutlans  The  uit  ol  acoustic 
amission  as  n nondistructlva  Inspection  technique  has  bean  under 
development  lor  over  a dacada  Tha  techniqua  is  beiad  upon 
tha  elaitic  energy  which  Is  spontaneously  ralsaaed  when  a material 
undargoss  plastic  daforFriatlon  and/or  cracking  Thus,  icouitlc 
emission  constltutai  a unique  nondaitrucllva  Inspection  method 
In  that  tha  material  dsfsct  when  propagating,  transmits  Its  own 
signal,  with  the  tsnsrzr  acting  as  the  rscalver.  Ths  material 
undergoing  crack  growth  both  genarstes  and  transmits  ths  signal 
lacouitlc  emission!  which  then  can  be  dateclad  by  suitable 
Instrumentation  end  the  source  located  using  salamic  tech- 
niques. Author 


N74-23439  Moiorsn-  und  Turblnon-Unlon  Muanchtn  Q.mb.H. 
IWaal  Qsrmsny). 

SURFACE  DYE  PENETRANTS 

Wollging  Hansen  In  AQARD  Fracture  Machanici  ol  Aircraft 
Structures  Jan  1974  p 474-484  rals  (For  avalloblllty  le* 
N74-23413  14-321 

Till  datscllon  ol  lurlaca  cracks  In  metal  ihaats  using  a 
panstrant  dys  technique  la  diecuissd.  The  pripsratlon  of  the 
specimen  for  Inspection  Is  described  The  sub|acts  covered  Include 
the  lollowing.  ID  applicability  and  limitations  ol  ths  procees.  (2) 
intensifying  the  sensitivity  of  tha  dys.  (31  Ihe  dlllsrence  batwsen 
red  and  lluoraicsnt  panatranta  and  (41  quallhcaticn  of  inspection 
materials.  Author 

N74-23444  Motoran-  und  Turblnen-Unlon  Muanchan  □. m.b.H 
IWait  Qsrmanyl. 

MAONETIC  PARTICLE  TESTING 
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Eberhitd  Dlckhaut  /«  AGARD  Fraclura  Machanlet  ot  Aircraft 
Structurea  Jan.  1fl'/4  p 406-493  rala  (For  availability  ate 
N74-23413  14-32) 

Nondaitrucilve  taata  of  ferritic  maienala  uaing  meonetic 
particle  technlquea  are  doaciibed  The  magnetlting  methodt  are 
dlacuaaad.  Illuatratiana  ol  the  various  methods  are  provided.  The 
procedure  for  preparing  the  specimen  for  testing  Is  reported 
Comments  concerning  the  application  and  usefulness  ol  Ihe 
process  ere  Included.  Author 

N 74-23441  Domler-Systom  G.m  b.H.,  Frledrichshafan  (West 
Germany) 

FLAW  DETECTION  BY  MEANS  OF  HOLOOBAPHIC 
INTERFEROMETRY 

Klaus  Gruenewald  In  AGARD  Fracture  Mechanics  ol  Aircraft 
Struoturas  Jan  1974  p 494-B02  refs  IFor  availability  sat 
N74-23413  14-32) 

Nondestructive  tatts  to  detect  llavirt  using  holographic 
Interferometry  techniques  are  discussed.  Descriptions  ol  the  optical 
measuring  principles  ol  holography  are  provided  The  theorotical 
and  esperlmentel  aspects  of  holographic  Interferometry  ere 
examined.  Relerericet  are  made  with  respect  to  quantitative 
Interpretitlon  of  Interlerogrems.  The  poealblllllea  ol  flaw  detection 
are  illustrated  by  soma  axparlmental  examples.  Author 


N74-23442  Royal  Alroraft  Eitabllihmant.  Farnborough  (Eng- 
land). 

AN  ANALYIIB  OF  A TEST  FATIGUE  FAILURE  BY  FRACTO- 
QRAPHY  AND  FRACTURE  MECHANICS 

C.  J.  Peal  In  AGARD  Fracture  Mechanics  of  Aircraft  Structurea 
Jan.  1974  p B03-B08  reft  (For  availability  see  N74-234t3 

The  fracture  turfacea  ol  two  fatigue  cracka,  that  had  caused 
the  failure  of  -in  angina  Impaller  during  a latigue  aubtlantlallon 
taat.  were  examined  by  electron  mloroacopy  to  find  Ihe  number 
of  fatigue  crack  growth  cycles.  This  was  done  by  rneaturlng  the 
tpacinga  ol  fatigue  strlatlona  on  the  fractura  surface  as  a function 
of  crack  depth  and  by  aubeequent  Integration  ol  the  atrlatlon 
spacing  versus  crack  depth  expression.  The  measured  atrlatlon 
speclnga  wete  compared  with  laboratoiy  crack  growth  data  to 
determine  the  fatigue  slreas  Intensity  range  as  a function  ol 
craok  depth  and  hence  the  fatigue  stress  range.  The  number  of 
crack  initiation  cycles  was  then  found  by  comparing  the  fatigue 
stress  range  and  number  ot  craok  growth  cyclaa  with  further 
laboratory  data  and  th«  total  fatigue  life  was  calculated  to  have 
bean  approklmately  60.000  cycles.  This  Idantlflsd  the  fatigue 
loading  that  had  caused  the  failure  as  having  been  the  29179 
cyclaa  ol  engine  acceleration  and  deceleration  that  had  bean 
applied  during  the  test.  Author 


N74.23443  Army  Materials  and  Mechanics  Research  Canter. 
Watertown.  Mass. 

TYPICAL  PLANE  STRAIN  FRACTURE  TOUGHNESS  OF 
AIRCRAFT  MATERIALS  , ^ ^ 

W T Matthews  In  AGARD  Fracture  Mechanics  ol  Alroralt 
Structure  Jan  1974  p 609-B79  refs  IFor  availability  loo 
N74-23413  14.321 

The  fracture  touohneio  value*  of  alroraft  metala  art  exprofta 
In  (arrni  bl  linear  elastic  fraclura  maohanlcs.  The  general  tabulation 
Includes  only  values  meeaured  under  plana  strain  condlllons.  These 
plane  strain  K sub  1C  vilues  have  been  obtained  by  the  ASTM 
E399-72  Stenderd  Method  ol  Test  for  Plane  Strain  Fracture 
Toughness  Testing  of  Melelllc  Meterlsl  or  s similar  molliod.  This 
data  oomplleflon  Includes  melerlile  minclsotured  in  the  USA 
end  Europe.  Feolore  Involved  In  the  selootlon  end  Interpretitlon 
ol  the  K sub  1C  values  will  be  dlscuisod  In  ths  latter  tectlone 
ol  this  Iniroduotlon  Author 

N74-23444  Royal  Aircraft  Establishment.  Farnborough  (Eng- 
land) 

FRACTURE  TOUGHNESS  TEST  RESULTS 

W.  T.  Kirkby  /«  AGARD  Fracture  Meohenlcs  of  Aircraft  Blruoiurei 
Jan  1974  p B80-B91  refs  IFor  evallsbility  see  N74-23413 
14-32) 

Fracture  loughneis  test  results  for  various  metal  alloye  end 
compounds  are  tabulated  Data  (or  fltenlum  alloyt.  Steele,  end 
ilumlnum  elloye  have  boan  collated.  The  composition  of  the 
illoys.  their  form,  end  Ihe  fraolure  plane  orlenietlon  of  the  (reolure 
toughnaie  teat  pieces  are  given.  Tensile  test  raeulfe  for  the  verioux 
haft  treatments  ere  included  The  results  have  bean  obtarned 
from  room  tampartlure  taste.  Author 


N74-23446  Royal  Aircraft  Establishment.  Farnborough  lEng- 
landl 

STRESS  INTENSITY  FACTOR  SOLUTIONS 
D P Rooka  and  D J Cartwright  (Southampton  Uiiiv  I In  AGARD 
Fracture  Machanics  of  Aircraft  Structurea  Jan  1974  p B92-600 
raft  (For  availability  aaa  N74  23413  14-32) 

Tha  titles  and  lafarancas  o(  approxlmaialy  140  conllgura 
tions  (or  which  sliass  intensity  factors  havo  been  deleiminsd, 
are  prasantad.  Section  1 gives  iha  titles  of  Ihe  various  configuia- 
llona  togathei  with  leftrence  numbers,  which  are  detallad  in 
section  2 The  solutions  are  given  in  graphical  form  together 
with  relavani  formulas  Author 

N76'10487#  Advisory  Group  for  Aerospace  Research  tnd 
□uvoloprnem.  Paria  (France) 

LOW  CYCLE  HIGH  TEMPERATURE  FATIGUE 

Aug.  1974  149  p reft  In  FRENCH  end  ENGLISH  Praeantad 

at  Iha  3Blh  maatlng  of  Iha  Struct,  and  Mater.  Panel,  Weehlngton, 

D.  C , 21  26  Apr.  1974 

lAGARD-CP-ISB)  Avill;  NTIS  HC  $6  78 

The  operating  conditlont  of  aircraft  ere  dlicutted  In  termi 
ol  propulilve  affioienoy.  eapeclilly  Insofar  ei  fitigue  and  oreap 
phanemtna  affacl  tha  parforminot  of  angina*  operitlng  it  high 
and  variable  tampariturei,  and  under  cyclic  *1101010.  Low  cycle 
high  temperitura  feilgue  itudlei  were  conducted  to  obtain  data 
relilad  to  thasi  queitlons.  For  Individual  title*.  *•*  N7B-104SS 
thiough  N7B- 10494 

N7B-104SS  Soclit*  Natlon*lf  d'Etudi  «t  d*  Con*truotk>n  da 
Motauri  d'Avletlon,  Corball  (Frinct). 

PROBLEMS  OF  LOW  CYCLE  HIGH  TIMPIRATURI 
FATIGUE  IN  AIRCRAFT  JIT  ENGINES 

R.  Brunataud  end  J.  Thlary  In  AGARD  Low  Cycia  High  Temp. 
Fatigue  Aug.  1974  lip  In  FRENCH:  ENGLISH  lummary 
(For  availability  aia  N7B-104e7  01-3B) 

Low  oyola  latigua  laililanct  problami  iilitad  to  aircraft 
angina  opaiating  cyclaa  wira  txamlnad  In  tirmi  of  tha  pottlbllltv 
cl  using  calculation  methods  in  al*illo  and  pitsllo  ringai  lor 
tasting  the  condition  of  angina  parts.  Matillurgleal  aspacis  of 
tha  ptoblam  sia  also  bildly  considartd.  Author 


N7S-104SS*  Nitlon*!  Aaronaullc*  and  Sp*c*  Adminlatrallon. 
Lawl*  Raaiaruh  Ctntar,  Clavaland,  Ohio. 

AN  OVIHVIEW  OF  HIGH  TIMPIRATURI  MITALFATIOUli 
ASPECTS  COVIRRD  BY  THE  1ST3  INTIRNATIONAL 
CONFIRINCI  ON  CRtlP  AND  FATIGUE 
S.  S.  Manann  (Casa  Waatarn  Raaaiva  Unlv.)  and  Q.  R.  Halford 
In  AGARD  Low  Cyola  High  Tamp.  Fatlgua  Aug.  1974  47  p 
rat*  (For  tvallabllllv  aet  N76-10487  01-39) 

A summary  ol  papers  la  praiantad  which  covtr*  tha  lollowing 
broad  aspacis  ol  high  tamparaturi  matal  Itllgua:  ID  matarlals 
davalopmant  and  charsctarltailon;  121  anvlronmantll  faotora. 
Including  air,  vacuum,  htlium.  lodina.  sodium,  and  radiation 
anvironmants:  (3)  gtnarti  fatigue  Ilia  ralatlonshlpi:  141  crack 
growth  law*;  (B)  dasign  coda  actlvlilaa:  and  (6)  design  ind  sarvlct 
axparlinca  lllustrsllva  tsblaa  sccumpany  Iha  summary  A A.D. 

N7B-104B0  Nawoaalla-upon-Tyna  Unlv.  {England).  Dept,  of 
Mechanical  Engintaring. 

PRECISION  IN  LCHTF  TESTING 

E.  M.  Smith  In  AGARD  Lbw  Cyola  High  Tamp.  Fatigue  Aug 
1874  19  p rtfs  IFor  avallablllly  aaa  N7B  I04B7  01-39) 

Feat  and  acourata  tamparitur*  control  In  low  cynli  high 
tamparatura  fatlgua  (LCHTF)  tailing  dapenda  on  an  aocurata 
laniltivlty  to  changa*  In  alrais  and  tamparatura  levels,  oaldstlon. 
direction,  and  ritas  ol  loading  Extramlllts  of  tha  poisibli  last 
spectrum  ari  dasorlbad  In  terms  of  constitutive  tasting  and 
component  testing  An  ivalusllon  of  thermal  end  streei  fields 
within  the  specimen  geometiy,  selection  of  approprlale  hatting 
tnd  cooling  methodb,  and  assessment  of  prtoltlon  of  miaturimant 
under  thermal  end  meohanloil  trinilenls  were  ell  Involved  In 
the  constitutive  baht'/ior  testing.  Coupon  testing,  utlliilng  prtcletly 
controlled  thermal  bhookt,  wit  used  to  measure  component 
.’itponsi  to  LCHTF  condition!  Author 


N76-104B1  National  Gas  Turbine  Eitebllshment.  Pyastock 
lEnglind).  Materlili  Science  Dept. 

THI  IFFECT  OP  CYCLE  PARAMETERS  ON  HIGH  TIMPIRA- 
TURE  LOW  CVCLI  TATIGUI 

0 F.  Harrison  and  M.  Q.  Cockcroft  In  AGARD  Low  Cycle 
High  Tamp.  Fatigue  Aug.  1074  1B  p refs  (For  availability  hou 
N7B-10487  01-391 
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The  typas  of  Information  roquirod  by  engine  dealgnere  in 
the  area  of  high  temperature  Inw  cycle  fatigue  engine  parameters 
era  summariied.  particularly  concerning  temperature  effects, 
frequency  and  hold-time  effects,  and  the  effects  of  strain  cycling 
and  stress  cycling  The  choice  of  testing  method  Is  dependent 
on  the  type  of  analysis  employed  when  making  use  of  the  data 
and  the  various  passible  approaches  are  comparad.  It  is  suggested 
that  in  high  temperature  lituationu  there  Is  often  advantage  in 
regarding  fatigue  as  a creep-dominated  procesc  Soma  gaps  in 
the  present  state  of  knowledge  ore  indicated  Author 

N7I^-10492  Rensselaer  Polytechnic  Inst-.  Troy.  N Y.  Mechanics 
Div. 

MULTIAXIAL  FATIGUE  PRESENT  AND  FUTURE  METHODS 
OF  CORRELATION 

Erhard  KrampI  In  AGARD  Low  Cycle  High  Temp  Fatigue 
Aug.  1974  13  p refs  (For  availability  sea  N76-10487  01*391 
Multlaxial  fatigue  fracture  criteria  are  viewed  at  surfaces  In 
atraas  (atrain)  apace  which  can  exhibit  Isotropy  or  anisotropy.  A 
quadratic  form  of  the  proposed  equation  includes  the  von  Miaas. 
the  Sines  and  tht  0 tugh  criteria.  It  is  shown  how  this  criterion 
can  be  fitted  to  low -cycle  fatigue  data,  and  specific  methods 
art  suggested  for  the  axperlmantal  determination  of  these 
constants  The  criterion  exhibits  a linear  mean  stress  (straini 
affect  and  the  tenolon-torsion  ratio  must  be  less  tha^  two.  Teats 
necoisary  for  the  determination  of  the  orthotropic  constants  are 
outlined.  A possible  extension  to  variable  amplitude  loading  is 
suggested  Author 

N76‘10493  Conneollcut  Univ.,  Storrs.  Dept,  of  Metallurgy. 

LIFETIME  PREDICTION  METHODS  FOR  ELEVATED  TEM- 
PERATURE FATIGUE 

A.  J.  McEvlly  ar)d  S.  R.  Crosby  ‘n  AGARD  Low  Cycle  High 
Temp.  Fatigue  Aug  1974  16  o refs  (For  availability  sea 

N75-10487  01-39) 

Methods  for  lifetime  prediction  at  elevated  temperatures  can 
be  catagorirad  as  either:  (1)  parametric:  (2)  damage  summation. 
(3)  strainrar^ge  partitioning;  or  (4]  frequency  modification.  The 
capibllitiet  and  limitations  of  these  various  approaches  are 
discussed,  and  the  problem  of  extrapolation  beyond  laboratory 
experierice  Is  consldersd.  Author 

N78'1041M  Pratt  and  Whitney  Aircraft,  Middletown,  Conn. 
Materials  Enginaaring  and  Rssearch  Lab. 

OEIIQN  PROCEDURES  FOR  ELEVATED  TEMPERATURE 
LOW-CYCLE  FATIGUE 

C.  H.  Wells  In  AGARD  Low  Cyftle  High  Temp.  Fatigue  Aug. 
1974  17  0 refs  (For  availability  aae  N7B-10467  01-39) 

The  state  of  the  art  review  of  component  design  egainel 
low-cycle  fatigue  failure  at  elevated  temperature,  covers  the  areas 
of  failure  oritena.  nondestructive  inspection,  constitutive  behavior, 
prediction  of  crack  Initiation  and  propagation  lifetime,  applicabil- 
ity of  linear  elastic  fracture  mechanics,  and  structural  verification. 
Special  problems  posed  by  gas  turbine  applications  are  discussed, 
along  with  major  gaps  in  understanding  and  techniques.  Chief 
anK^ng  these  aie  the  nondestructive  cheracteri^etion  of  surfaces 
and  internal  flaws,  definition  of  the  iimitetions  of  fracture 
mech.^nics  in  the  regime  of  intergranular  cracking,  the  prediction 
of  mean  stress  and  cycUc  creep,  and  the  experimental  verification 
of  analytical  procjdures  at  high  temperature.  Author 


N76-12367jjf  Advisory  Group  for  Aerospacu  Research  and 
Development,  Paris  (Prance). 

STRUCTURAL  OPTIMIZATION 

Sep.  1974  94  p refs  Lecture  soriaa  presented  at  Hampton. 

Va,.  10-1 1 Oct.  1974,  Duaasaidorf,  14-16  Oct  1974,  and  London. 
1 MB  Oct.  1974 

(AQARD-LS-70)  Avail:  NTIS  HC$4.76 

A series  of  reports  are  presented  to  Inform  structure!  design 
engineers  on  the  latest  developments  In  partical  design  optimisa- 
tion methods.  Emphasis  is  placed  on  the  applications  and  use 
of  these  methods  in  practical  design  organi2atlon8.  The  subjects 
considered  include  the  following:  (1)  use  of  optimality  orlterla 
methods  for  large  scale  systems,  (2)  approxlmstion  concepts  for 
structural  synthesis.  (3)  geometric  programming  methods  for 
structural  optimiaation.  and  (4)  suing  of  complex  structure  by 
the  integration  of  several  different  optimal  design  algorithms 
For  Individual  titles,  see  N75-123S8  through  N76- 12362. 

N76  12388  Air  Force  Flight  Dynamics  Lab.,  Wright- Pattarson 
AFB.  Ohio 

URE  OF  OPTIMALITY  CRITERIA  METHODS  FOR  LARGE 
SCALE  SYSTEMS 


L.  Berke  and  N.  S.  Khot  In  AGARD  Structure!  Optimiaation 
Sep  1974  29  p raft  (For  avaUabillty  sse  N75- 12357  03-39) 
The  development  of  finite  element  techniques  snablsd  the 
structural  engineer  to  analyze  to  anelyze  the  extremely  complex 
structural  systems  typical  of  modern  aarocpace  vehicles.  The 
trend  now  is  towards  eutomatad  dealgn  mathods.  In  tha  cast 
of  large  structural  systems,  optimality  critorla  methode,  now  In 
art  odvancad  stage  of  development,  appear  to  ba  the  most  practical 
for  the  problem  of  automated  sizing.  A brief  historical  reviaw  of 
optimality  criteria  mathods  is  given  Tha  gsneril  optimality  criteria 
of  equal  cost  of  improvement  for  every  ective  design  variable  Is 
derived.  The  problem  of  multiple  active  conatriints  Is  discussed 
and  solution  elternetlvea  are  pointed  out.  As  special  cases, 
optirttallty  criteria  for  generalized  deflection  constraints,  general 
Instability  and  dynamic  response  are  derived  end  examples 
given.  Author 

N7B-12389*  California  UnIv.,  Los  Angtlts. 

SOME  APPROXIMATION  CONCEPTS  FOR  STRUCTURAL 
SYNTHESIS 

L.  A.  Schmit,  Jr.  and  B.  Farshl  In  AGARD  Structural  Optimization 
Sep  1974  6 p refs  Repr.  from  AIAA  J..  v.  12.  no.  8.  May 
1974  p 692-699  Prosanted  at  tha  AIAA/ASME/SAE  14th 
Struct,  Structural  Dyn , and  Mater.  Conf.,  Williamsburg,  Va., 
20-22  Mar.  1973  (For  availabllltv  see  N75-12357  03-391 
(Grant  NOR-05-007-337) 

(NASA-CR- 140937.  Paper-73-341)  CSCL  13M 

An  efficient  automated  minimum  weight  design  procedure 
is  presented  which  Is  applicable  to  eltlng  etructurel  lyatems  that 
can  be  Idealized  by  Irusa.  shear  panel,  and  constant  strain  triangles. 
Static  stress  and  displacement  consiretnts  under  alternetivo 
loading  nunditlons  are  considered.  The  Optimization  algorithm  is 
an  adaptation  of  the  method  of  inscribed  hyparspharts  end  high 
efficiency  Is  achieved  by  using  several  approximation  concepts 
including  temporary  daletion  of  noncritlual  conatriinta,  deelgn 
variable  linking,  and  Taylor  sarlea  axpansiona  for  response  vsriables 
In  terms  of  design  variables  Optimum  designs  for  saveril  planar 
and  space  truss  examples  problama  art  presented.  The  leaults 
reported  support  tha  contention  that  tha  innovative  use  of 
approximation  conoepta  In  atruotural  aynthsals  can  produce 
significant  improvements  In  efficiency.  Author 


N76-12360  Liverpool  Univ.  (England). 

THE  USE  OF  GEOMETRIC  FROQRAMMINO  METHODS  FOR 
STRUCTURAL  OPTIMIZATION 

Andrew  B.  Templaman  In  AGARD  Structural  Optimization  Sap. 
1974  17  p refs  (For  availability  see  N75-12367  03-39) 

Structural  design  problems  may  be  claaalfled  into  two  types. 
(1)  the  detailed  design  of  components  and  12)  the  design  of 
assemblagou  of  idealised  oomponunts.  The  psjer  demonstrates 
that  geometrio  programming  Is  suitable  for  « wide  range  nf 
optimum  design  problems  in  both  these  olaases.  The  mathematics 
of  the  goometric  programming  method  Is  explained  with  the  aid 
of  a simple  example  and  a computer  program  for  laige  problerns 
ia  described.  K is  shown  that  component  design  cheiacterislicaliy 
gives  rise  to  the  type  of  functions  bnst  suited  to  goonietnc 
programming.  Examples  are  presumed  of  the  use  of  tmoinolric 
programming  for  the  optimum  design  of  sevoral  kinds  of  structural 
conipononts.  The  design  of  an  integrally  stiffened  compression 
pBi>ol  IS  examined  In  more  detail.  TIte  paper  demonstratus  that 
yoonietric  programming  can  also  be  used  for  the  optimum  design 
of  complete  idealised  asBomblegus  of  component!!.  Examples  are 
glvflu  of  tho  minimum  weight  design  of  truases.  Author 

N76-123B1*  National  Aeronautics  end  Space  Administration. 
Langley  Research  Center,  Langley  Station.  Va. 

RIZINO  OF  COMPLEX  STRUCTURE  BY  THE  INTEGRATION 
OF  SEVERAL  DIFFERENT  OPTIMAL  DESIGN  ALQOH- 
ITHMS 

JaroBlaw  Sobleszczanski  in  AGARD  Stuicturai  Optimization 
Sep.  1974  19  p refs  (For  availability  see  N7&- 12357  03-39) 
(1-9738) 

Practical  desigrt  uf  largu-sciile  structures  can  bo  accomplishod 
with  the  aid  of  the  digital  computer  by  bringing  together  m ono 
computer  program  algorithms  of  nonlinuar  mathematical 
programing  and  optimality  criteria  with  weight-strength  end  ollior 
BO-called  engineering  methuda  ApplicuUone  of  this  approach  to 
eviottorr  structures  are  discussed  with  a rjeteiied  description  of 
how  tha  total  problam  of  structural  sizing  can  be  brokon  down 
Into  subproblema  for  best  utilization  of  each  algorithm  and  for 
efficient  organization  of  the  program  into  iterutwo  loops  Typical 
results  are  examined  for  a nun^ber  of  examples.  Author 
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N78>12362  Bell  Aerosystemu  Co.  BuMelo.  NY  Structural 
Systems  Dept. 

A DISCRETIZED  PROGRAM  EOR  THE  OPTIMAL  DESIGN 
OP  COMPLEX  STRUCTURES 

James  R Batt  and  Ronald  A.  Gellatly  fn  AGARD  Structural 
Optimization  Sep.  1974  IE  p refs  (For  Bvallabllity  see 
N75-123h;  03-39) 

More  economicul  and  more  fleKible  procedures  for  sUucturel 
optimization  of  largo  scale  lysturns  have  beeit  sought.  A new 
approach  to  deternune  the  minimum  weight  of  such  systems 
has  been  developed,  is  discrote  in  nature,  and  is  lehuled  the 
ar'.vB-search  technique  An  essential  clement  nf  the  technique  is 
the  use  of  data  bonks  which  contfun  inmlmum  weight  and 
dsof'fiated  'jeomet'’Y  of  sliuttmai  coinpo*  nnis  These  tierks  leo 
generated  using  classical  methodti  of  optimization.  An  additional 
feett  of  the  technique  Is  the  use  of  simplified  enuinesrinu  analysis 
methods  during  the  redesign  phase  of  the  optimization  cycle. 
Herein  lies  the  effitlency  of  the  sleve*search  technique.  The  method 
was  successfully  applied  to  the  design  of  an  extensive  elite  of 
turfsce  effect  vshiolos  and  is  shown  through  appllcatlor^  to  the 
design  of  thermal  protective  systemu  end  associated  winp 
Buhstruoturo  Author 

N7B-1 8623111  Advisory  Group  for  Aerospace  Rasesreh  end 
Dsvelopmant,  Paris  (France). 

ACOUSTIC  EATiQUE  DESIGN  DATA.  PART  4 

A.  G R.  Thomson  (ESDU)  and  R.  F.  Lambert  lESOU)  Jan 

1975  48  p refs 

(AGAR0  AQ-162-Pt‘4;  AGAR0ograph-162-Pt-4}  Avail;  NTiS 
HCS3.76 

Acoustic  fatigua  test  procedures,  methods  of  calculation,  and 
rasults  for  various  structural  eierrtents  are  presented.  Die  methods 
nf  nelculation  given  are'  (lie  method  to  determine  the  natural 
fraquencles  of  initially  unstressed  box  structures  that  are 
rsctangular  In  taction:  (2)  a method  of  ealimating  the  R.M  S 
Btress  In  internal  plates  of  a box  structure  subjected  to  random 
acoustic  loading:  and  (3)  a method  of  estimating  the  sound 
pressure  levels  within  the  Intake  duct  of  a supersonic  fan  or 
eomprestop  due  to  buzz  saw  noise  Author 

N7S^114S4|  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (Prance). 

STRUCTURAL  RESPONSE  TO  IMPACT  DAMAGE 
Jutrgen  Misimann  Sep.  1676  ?.1  p 
(AGARO-R-633)  Avail:  NTIS  HC  S3  60 

The  complex  problem  of  designing  an  aircraft  structure  In  i 
manner  to  minimlzo  Its  vulnerability  to  the  impact  damsge  of 
projectilet  has  always  been  a malor  concern  of  aircraft  builders. 
A description  of  the  vulnerability  assessment  of  aircraft  structures 
to  projectile  threats,  including  high  explosive  munitions  is 
presented.  The  mslor  elements  of  a structural  vutnerabiitty 
assessment  are  discussed,  including  development  of  a damso* 
model,  and  strength  model.  Considerable  experimental  verifica- 
tion is  included.  Author 

N7S*  164921  Advisory  Groiip  for  Auiosixicu  Rctsruuih  iuhI 
Development.  Paris  (Franco). 

MECHANICAL  PROPERTY  TESTING  OF  HIGH  TEMPERA- 
TURE MATERIALS 

R W Davidge  and  J Massmann  Doc  197B  34  p roly 
(AGARD-R-634)  Avail  NTIS  HC  S4  00 

The  Striicturoa  and  Matonalti  Panel  rncciitlv  in'tiuiori  o nnw 
activity  dealing  with  the  field  of  high  temperutuio  rnatcnalB  Snvorul 
exploratory  papers  were  heard  erwenng  vunaus  ospucta  of  this 
field,  to  flid  in  determining  the  dusiuid  diroction  of  the  irew 
activity.  Two  of  these  papers  were  coruiderod  particulorlY 
noteworthy  The  first  deals  with  the  mechanical  propoitms  and 
design  data  of  ceramic  components  for  onginctiring  upplinuUo.ns 
Materials  science  considerations  aro  empiiusized  wnh  briftl 
reference  being  made  to  the  engineering  aspects  Areas  reqiiirino 
further  development  aro  also  covered  The  snconil  papot 
dealing  with  stress  and  strain  calculatic'^.  shown  tin)  application 
of  the  finite  element  method  to  a stniciurui  anaiv»n»  «nd  lifutinw 
prediction  problem,  and  includes  tiio  culculauon  of  sIiosh  and 
strain  distribution  ul  critical  locations.  Stress  concentration  factors 
in  spenimunri  of  linnur  uiid  nonlinear  matorml.  different  types  of 
yield  cfilerid  iibu  of  Noubnr  and  thu  Hnrdrath  and  Ohrnan  Iheories 
(lie  uxomlnud  and  results  are  compared  with  the  finite  element 
inettioci  Plnsticity  and  creep  influences  are  considered  For 
individiml  titles,  see  N76-16493  through  N76-16494. 

N76- 16493  Atrimic  Energy  ReseBreft  Establishment.  Harwell 
(England)  Materials  Development  Div 

THE  MECHANICAL  PROPERTIES  AND  DESIGN  DATA  FOR 
ENGINEERING  CERAMICS 


fl  W DavicJgu  In  AGARD  Moch.  Property  Testing  of  High 
Tump  Mater  Dec  1975  p 1*9  refs  (For  availability  see 
N7Q  1f)492  07  39) 

Devulopinents  in  uiulrirstanding  the  mechanical  proporties 
of  cerumicb  from  u iTialuuals  scioncu  viewpoint,  and  in  the 
ouneration  of  dealijn  data  for  curamics  of  direct  applicability  to 
origtiiuonng  upplicetions  are  dn-tuisseci  Getieral  recommendations 
for  fuithur  rmioHrch  me  made  Author 

N76- 1 6494  IniiiiHtriuiinlagnn  - B ntriut}8grisellr>chaft  m.b  H . 

Ottnlinini)  (West  Gormuny) 

CALCULATION  OF  STRESS  AND  STRAIN  DISTRIBUTION 
AT  CRITICAL  LOCATIONS.  TAKING  INTO  ACCOUNT 
PLASTICITY  AND  CREEP 

liiergMi  Mussnmnn  In  AGAKD  Moch  Property  Testing  of  High 
Temp  Mater  Dnc  1975  p 10-29  (For  avuilabiiity  see  N76- 16492 
07-39) 

Thu  finite  element  method  was  applied  to  a particular 
t.iructural  anulyulR  problem,  thu  calculation  of  the  stress  and 
htruin  rfliitrlhiition  ut  critical  lot:ationa,  which  occurs  In  life  time 
(jiedlction  Some  of  the  types  of  elements  currently  available, 
thu  aiiluclion  of  uconornical  elements,  and  the  required  accuracy 
nf  thu  culciiloted  results  are  dlscuBsed.  Thu  calculated  stress 
coricerdratlun  factor  of  a specimen  containing  a hole  is  presented 
for  ImuQt  and  nonlinear  matarials  and  diflerent  types  of  yield 
cillotiu  am  briefly  dlscussod  The  use  of  the  Neuber  and  the 
Hardruth  and  Ohrnan  Theurias  to  riotorrnme  the  etrees  and  strain 
uoncuntration  fautur  for  nonlinear  material  behavior  Is  examined, 
iind  a cuinpatibon  of  the  results  of  these  different  theories  and 
thu  Finite  Element  Method  is  given  The  influence  of  plasticity 
iind  cruup  is  alno  conalderod  and  the  stress  and  strain  concentra- 
tion fucto<  hi  (Jiown  as  a function  of  creep  time.  Author 

N76- 19471#  Advisory  Group  tor  Aerospace  Research  and 
Development.  Pans  (France). 

8PECIALISTB  MEETING  ON  IMPACT  DAMAGE  TOLER- 
ANCE OF  STRUCTURES 

Jan  1976  202  p refs  in  ENGLISH  and  FRENCH  Paper 

prusentnd  ut  4 Ut  Meeting  of  thu  Struct  and  Mater.  Panel,  Ankara. 
28  Sep  - 3 Oct  1975 

(AGARD  CP  186  ISBN-92-e36-01 54-3)  Avail  NTIS 

HC  $7  75 

Among  the  subjects  covered  in  tins  exploratory  conference 
were  blest  effucts.  thu  type  of  demege  produced  by  different 
pro)eutilus.  the  feilute  chaiucterlstlcs  of  the  structure  under  load 
et)d  Its  residual  strength  and  lilo  after  damage;  the  relationihip 
beiwuun  npread  of  damage,  materials  used,  and  rJetsli  design 
fouturiis  the  degioo  of  projectllu  penetration  and  the  re'ated 
hydraulic  reni  effect  in  fuel  tanks,  end  distribution  ol  size,  velocity 
and  direction  of  engine  debris  fragments  and  their  effect  on 
structure.  The  relationship  to  improved  aircraft  damage  tolerance 
ol  sucli  factors  as  the  use  of  armor  and  deflectors,  the 
employment  of  modified  engine  design  (to  cause  blade  failure 
to  bo  more  likely  than  disc  tailurn  and  to  contain  a large  portion 
o(  t)ie  rosultant  debris),  thu  eflectivenesH  of  analysis  of  damaged 
structures,  and  the  utilization  of  methods  of  improvemurU  of 
overall  eircrah  layout  ere  also  considered  For  individual  titles, 
see  N7B-19472  through  N76-1948? 

N76' 19472  Boeing  Aerospace  Co,  Seattle.  Wash  Research 
and  Engineering  Div 

STRUCTURAL  INTEGRITY  REQUIREMENTS  FOR  PRO- 
JECTILE IMPACT  DAMAGE;  AN  OVERVIEW 

J.  G Avery,  T R.  Porter,  and  R W Lauzze  (AFFDL)  //>  AGARO 
Specialists  Meeting  on  Impact  Dumage  Tolerance  of  Struc.  Jan 
1976  30  p refs  (For  availability  see  N76-19471  10  39) 

Aircraft  can  be  exposed  to  projectile  impacts  from  several 
sources,  including  military  weapons,  heilstones.  pebbles,  and  debri.s 
from  engine  failures  In  spite  of  the  importince  of  the  prujtictile 
damage  threat  to  many  types  of  aircraft,  this  category  of  damage 
IS  addressed  in  only  u limited  degree  by  existing  design  guidelines 
and  tpecificebons.  There  is  a growing  body  of  resoarch  rusiilts 
becoming  uvailuble.  end  attention  is  being  directed  toward  iTia)ung 
this  information  usable  to  designers  The  rnly  mearui  of  doing 
this  IS  to  integrate  projectile  damage  tolerance  consideiations 
within  the  existing  structural  donign  process.  A design  muttiodol 
ogv  for  projectile  damage  tolerance  end  some  of  the  rusearcii 
results  available  for  implementing  the  methodology  are  sum 
marizod  Author 

N76- 19473  Industrieanlagen-Betriebsgeseilscbaft  m b H . 
Ottobrunn  (West  Germany) 

STRUCTURAL  ANALYSIS  OF  IMPACT  DAMAGE  ON 
WINGS 
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Jutrgen  Mattmann  In  AGARD  Specialiats  Meeting  on  impaot 
Damaga  Tolerance  ot  Struc.  Jan  1976  27  p refs  (For  avBilabilitv 
tee  N76-19471  10-39) 

A recantlydevaloped  structural  strength  model  is  desciiberi. 
and  the  functions  and  characteristics  of  a damage  modttl  are 
eKBmined.  A shock  wave  model  and  how  it  enalytically  dotermmee 
the  dynamic  response  of  a pressuri/ed  flat  plate  le  also  preeonted 
Test  and  finite  element  results  are  compared  with  model- predicted 
results  in  order  to  determine  model  credibililV-  The  proaeures 
resulting  from  the  detonation  of  ummunition  are  discussed,  and 
the  contributions  of  each  of  the  pressure  componerus  to  the 
entire  response  are  illustrated  Some  advantages  of  an  advanced 
fragment  model  ere  mentioned,  and  the  results  from  such  a 
model  are  comporod  with  appropriate  teat  date.  Applications  of 
the  different  damugu  submodels  witli  respect  to  a honeycomb 
structure  are  sfiown  Aottior 

N76<  19474  Naval  Weapons  Center,  China  Lake,  Caltf 
FLUID  DYNAMIC  ANALYftlS  OF  HYDRAULIC  RAM 
Eric  A.  Lundstrom  and  Wallace  K Fung  fn  AGARD  Spocialists 
Meeting  on  Impact  Damage  Tolerance  of  Struc  Jan  1976 
10  p refs  (For  avatlebllltv  see  N76-19471  10-39) 

A model  was  developed  for  predicting  fluid  preasuru  fields 
generated  by  tumbling  military  ammunition.  Derivation  of  the 
model  Is  described,  and  comparison  with  eKperimental  data  Is 
shown  Agraement  of  the  model  was  quite  good  with  shots 
fired  into  a test  cell  with  O-degreo  obliquity  Sigr\ificant  deviation 
of  the  model  from  experiment  was  obtained  with  30*  and 
46-degree  obliquity  shots  Author 

N76*  19475  Avions  Marcel  Oassault-Breguet  Aviation,  Saint- 
Cloud  (France). 

STUDY  OF  CERTAIN  IMPACT  PROBLEMS  ON  AIRCRAFT 
STRUCTURES  [CALCUL  DE  QUELQUEB  PR0BLEME6 
D’IMPACT  EUR  0E8  STRUCTURES  AERONAUTIQUES) 

C Petiau  /n  AGARD  Speclaiiats  Meeting  on  Impact  Damago 
Tolerance  of  Struc.  Jan.  1976  14  p In  FRENCH  (For  availability 
saa  N76-19471  10-39) 

After  reviewing  some  of  the  finite  elements,  metnods  used 
lor  calculating  impacts  and  transitory  responses,  the  posBibtltttae 
of  appilcatlon  In  the  (olluwirig  oases  are  examined;  (1)  response 
of  structure  upon  impaat  of  a projectile  on  an  armor-plate,  (2) 
response  of  structures  to  forces  due  to  explosion  blast,  and  (3) 
calculation  of  hard  landings,  catapulting  and  loxihig.  Procticul 
calculation  of  the  residual  strength  of  locally  damaged  structures 
is  also  considered.  Author 

N7S‘  19476  Indiistrleanlayon-Betrjubsgesullschaft  iii.b  H.. 
Ottobrunn  (West  Oermany). 

COMPUTER  METHOD  FOR  AIRCRAFT  VULNERABILITY 
ANALYSIS  AND  THE  INFLUENCE  OF  STRUCTURAL 
DAMAGE  ON  TOTAL  VULNERABILITY 

Dieter  Kardels  /n  AGARD  Specialists  Meeting  on  Impact  Damage 
Tolerance  of  Struc  Jen  1976  21  p refs  (For  evallablllty  see 
N7e-19471  10-39) 

Methodology  consists  of  two  br'sic  con\puter  models,  tho 
socalled  ammunition  and  target  models.  These  models  ars  so 
constructed  that  the  evoluatlon  of  ammunition  types  such  as 
AP.  API,  HE!  with  botf»  impact  and  pruximiiy  fuzes,  and 
fragmenting  warheads  is  possiblo.  as  is  h detailed  viitnerability 
assessment  of  a particular  aircraft.  Various  submodels  interact 
in  order  to  show  the  different  typos  of  possiblo  outputs.  A 
special  emphasis  Is  given  to  the  influence  of  structural  damage 
and  aerodynamic  copebilitios  on  total  aircraft  vulnerability  Somo 
test  data  and  model  prudlction  results  are  also  graphically 
presented  Author 

N7S>19477  Ballistic  Research  Labs..  Aberdeon  Proving  Ground. 
Md. 

DAMAGE  TOLERANCE  OF  SEMIMONOCOQUE  AIRCRAFT 

Donald  F Haskell  In  AGARD  SpecialiKts  Meeting  on  Impact 
Damage  Tolerance  of  Struc  Jan.  1976  12  p ref  (For  availability 
see  N76-19471  10-39) 

The  simple  theoretical  method  which  was  dovolopod  may 
be  used  to  predict  deformation,  strain,  and  fracture  of  aircraft 
skin  subjected  to  blest  attack  Test  results  and  prodictmns  of 
the  theory  compare  favorably  Tho  method  is  used  to  analyticoHv 
delineate  the  factors  that  significantly  affect  skin  damoyu  tulorance 
For  the  conditions  studied,  these  factors,  in  decreasing  order  of 
influence,  are  standoff  distance,  panel  width,  skin  thickness, 
aspect  ratio,  skin  ultimate  strength,  rivet  spacing,  and  rivet  hole 
diameter  to  skin  thicknesn  ratio  Test  results  of  two  types  of 
sernimonocoque  helicopter  tail  booms  damaged  by  bare  exploaive 
charges  and  small-cnliber,  high- explosive  pioiectiles  while  under 


simulated  maximum  flight  load  show  that  both  nkm  and  the 
skin  stiffening  system  are  important  m the  damupe  tolerance  of 
these  structures  Damage  tolerance  of  these  structures  is 
proportional  to  the  section  modulus  of  the  undamaged  section 
and  inversely  proportional  to  the  amount  of  skin  remuvud  from 
Ihe  structure  by  the  damaging  agent  It  is  also  domonstrated 
that  largo  increases  m damage  tolerance  can  bu  achieved  by 
inciaasing  longitudinal  stiffness  Authoi 

N76‘1947B  Rolls-Royce  Ltd.,  Derby  (England)  Engine  Div 

DEFINITION  OF  ENGINE  DEBRIS  AND  SOME  PROPOSALS 
FOR  REDUCING  POTENTIAL  DAMAGE  TO  AIRCRAFT 
STRUCTURE 

D McCarthy  /n  AGARD  Specmiittts  Mooting  on  Impact  Damage 
Tulerunce  of  Stnic  Jan  1976  10  p (For  availabilny  son 

N76  19471  10-39) 

From  an  anaiysiB  of  a largo  sample  of  past  noncontainad 
engine  failures  m commercial  service,  parameters  were  eitabllihed 
(or  any  given  engine  Protection  of  sensitivu  parts  of  an  aircraft 
beyond  that  implicit  in  (he  aircraft/engme  tayout  could  bn  provided 
by  recently  developed  deflecto.  .jystoms  capable  of  deflecting 
high  anorgy  fragments  in  n harmless  direction  Author 

N76*1S479  Societe  Nationale  InduKtiiolle  Aerospatiale.  Toulouse 
(France) 

PROBABILITY  OF  PERFORATION  OF  AIRCRAFT  BTRUC- 
TURE8  BY  ENGINE  FRAGMENTS  [PROBABILITE  DE 
PERFORATION  D'UNE  STRUCTURE  D'AVION  PAR  0E8 
DEBRIS  DE  M0TEUR8) 

Michel  Hurat  //)  AGARD  Specialists  Meeting  on  Impact  Damage 
lolsrance  of  Struc  Jan.  1976  12  p In  FRENCH  (For  availability 
see  N76-1B471  10-39) 

An  annlytlcal  approach  was  presented  by  which  the  probability 
of  perforation  of  aircraft  structures  by  engine  fragments  may  be 
determined,  given  a specific  Iragmant  ejeution  model  provided 
by  engine  designers  Simplifying,  reeiiitic  aiaumptlons  were  made 
to  keep  the  implomantation  priotlcal.  A mathamitioal  modal  was 
dsrivad.  taking  Into  account  the  gaometry  of  the  titualton.  the 
energy  of  the  fragment  and  that  of  the  target,  and  tha  contact 
relationship  between  the  fragment  end  the  target 

TrantI  by  YJ.A 

N7B>1B480  British  Aircraft  Corp.  (Operating)  Ltd.  Bristol 
(England).  Commercial  Aircraft  Div 

STRUCTURAL  EFFECTS  OF  ENGINE  BURST  NON  CON- 
TAINMENT 

T.  W.  Coombo  and  D.  P Vowlei  In  AGARD  Spaclaliita  Meeting 
on  Impeot  Demage  Tolerance  of  Struo  Jan.  197b  10  p rafi 
(For  availability  see  N7e-19471  10-39) 

Tha  rnqulramente  and  tha  apaclfiad  acceptable  Itveia  of  nek 
are  outi  ntd.  as  applied  to  a large  aubsontc  transport  aircraft 
Tha  resultant  damage  forms  are  diici  seed  and  soma  test  details 
given  to  Illustrate  the  problems  F'lamplet  of  engine  fragment 
damsge  potentials  are  given  with  /<n  ampirically  based  aquation 
ralating  fragment  energy  to  target  reiittanci  for  light  alloy, 
titanium,  and  steal  targets  Two  types  of  design  solution  are 
discussed  as  applied  to  a large  eubsonic  jet  transport  Author 

N76-19481  Naval  Air  Propulsion  Test  Center  Trenton,  NJ 

STUDIES  OF  ENGINE  ROTOR  FRAGMENT  IMPACT  ON 
PROTECTIVE  STRUCTURE 

G.  J Maiigano  In  AGARD  Specialists  Meeting  on  Impact 
Damage  Tolerance  of  Struc  Jan.  1976  24  p refs  (For  availability 
see  N76-19471  10-39) 

Data  compilations  on  aircraft  gas  turbine  angina  rotor  failures 
that  Dccuried  In  U S.  cummarclal  aviation  In  1973:  tha  results 
of  exploratory  and  lyatematic  axparimentation  conducted  to 
provide  design  guidelines  for  turbino  rotor  burst  fragment 
containment:  and  an  overview  of  tha  analyticsl  effort  directed 
toward  rotor  fragment  containment  ere  preoented  Author 

N76- 19482  Socleta  Nationale  d'Etude  at  da  Construction  de 
Moteurs  d'Avlatlon.  Corbail  (France). 

BEHAVIOR  OF  ENGINE  CASES  ASSOCIATED  WITH  BLADE 
RUPTURES  ITENUE  DEB  CARTERS  MOTEURS  10R8  DE8 
RUPTURES  0*AUBE8| 

J.  Th'ery  In  AGARD  Specialists  Meeting  on  Impact  Damage 
Toleianca  of  Struc.  Jan.  1Q76  10  p In  FRENCH  (For  Bvailability 
see  N76-19471  10-39) 

The  way  in  which  a ruptured  blade  Impacts  an  engine  cese 
was  analyzed.  A simple  test  bench,  which  protects  bullets  at  a 
variable  speed  on  a small  target  representative,  la  described 
Testa  on  various  materials  such  as  aluminum,  titanium.  Iron, 
nickel,  and  cobalt  base  alloys  in  wrought  or  cast  form  wore 
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conduced  al  room  ai  well  a<  al  alavatad  Ismparaturaa  Thia 
teat  la  alao  able  to  ahoA  tha  mfluance  of  the  itillnaia.  thick- 
neaa.  and  maaa  of  the  target.  Author 

N76-1B487#  Advisory  Group  lor  Aerospace  Research  end 
Development.  Paris  (France) 

THE  DEVELOPMENT  OF  F ATI 0 U E/CHACK  GROWTH 
ANALYSIS  LOADING  SPECTRA 

J.  E.  Hoipp  (Aaron.  Systems  DIv  . Wrighl-Pattsrson  AFD  Ohio) 
and  M A.  Landy  lAeron  Systems  Uiv.  Wriyhl- Patterson  AFB. 
Ohio)  Jan  t976  36  p refs 

(AGARD-R-e40:  ISBN  92  83S-1202  2)  Avail  NTIS 

HC  $4  00 

A dBiiciiptioii  IS  given  of  the  proceases  involved  in  thii 
development  of  realistic  loading  spectra  for  airciafi  etiiictiires 
These  processes  are  presented  in  the  order  in  which  they  would 
normally  be  Implemented,  accompanied  by  an  enampla  that  Is 
reprasentatlva  of  loading  spectra  davelopad  lor  lighter  aiicrall 
Tha  example  la  Included  lot  llluatratlve  purposes  only  Ciitaiia 
era  suggested  that  will  help  the  designer  choose  the  most 
appropriate  methods  consistent  with  hie  situation  Authoi 

N76'2$B80iil  Advisory  Group  lor  Aerospace  Research  and 
□evelopmanf.  Paris  (France) 

STRAIN  GAUGE  MEASUREMENTS  ON  AIRCRAFT. 
VOLUME  7 AQARD  Flight  Test  Inttiumanlelion  Sarles 

E.  Kottkarnp  (VFW  Fokker  Teat  Labs.).  H Wllhairn  IVFW-Fokker 
Test  Labs  ),  and  □ Kohl  (VFW  Fokker  Test  Labs  ) Apr  1976 
147  p refs 

(AQARD-AG-ieO-Vol-?.  IS6 N- 92- 836- 1 2 1 E -4)  Copyright. 
Avail  NTIS  HC  $6  00 

Various  subjects  islatad  to  the  application  ol  strain  gauges 
to  alrnrslt  Structures  were  pieseiited  These  include:  111 
Introductory  discussion.  121  pitysicsl  properties  of  strain  gauges. 
13)  measurement  ol  reslstanoe  changes  In  strain  gueges,  (41 
error  estlmatlnn  lor  strain  gauges  with  metallic  measuring  griils. 
16)  types  of  strain  gueges.  161  applications  ol  strain  gauges  for 
static  and  dynamic  short  and  long  term  measurements  under 
normal  condlllons.  171  strain  gouges  lor  speclel  applications.  131 
uie  of  strain  gauges  under  extreme  environmental  condlllons. 
(9)  Inslruinentatlon  ol  two  VAK  191  B aircraft  with  flight  load 
measuring  systems  For  individual  lltles.  see  N76'26EBt  through 
N7e. 26639 

N76-2BB81  Advisory  Group  for  Aerospace  Research  and 
Oevelopmenl.  Pans  (Francel 

STRAIN  GAUGE  MEASUREMENTS  ON  AIRCRAFT  INTRO- 
DUCTION 

III  Its  Strain  Gauge  Maas  on  Aircraft.  Vcl  7 Apt.  1976  p 1-4 
IFor  avalleblllly  see  N76'2&E80  16-391 

A comprehensive  description  ol  the  diffeient  aspects  ol  strain 
and  load  measurements  on  aiicialt  was  glvon.  After  dlecuaslon 
of  possible  errors,  tha  various  types  of  strain  gauges  and  adhesives 
■ re  described  Prectlcel  advice  Is  given  on  their  application. 
Including  a discussion  on  special  cases.  This  le  followed  by  a 
conaideratlon  of  the  strein  gauge  behavior  under  adverse 
environmental  conditions  lextromely  low  and  high  lemperatures) 
Finally,  an  example  is  given  of  equipping  an  enciaft  with  s 
flight  load  measunng  system  Authoi 

N76-266B2  Advisory  Gfoup  for  Aerospace  Research  end 
Development.  Pans  IFinncal 

PHVSICAL  BACKGROUND 

lulls  Strain  Gauge  Moes  on  Aircralt,  Vol  7 Api  1976  p 6-18 
IFor  evailBbllily  aee  N76-2E680  16-39) 

The  physical  background  of  the  suain  gauge  system  wet 
presented.  One  pert  cl  this  system  is  the  mslotiel  to  bo  tested 
The  elementary  lews  ol  the  buhovioi  ol  mnlollic  mateiiels  under 
load  are  descrltied  The  other  nnportanl  pert  is  the  trieesuting 
grid  of  the  strain  gauge  The  hindnmenlal  correlations  between 
the  load  on  the  measuring  giid  and  us  electiicel  behavior  is 
described.  Metallic  as  well  as  semi  .conductor  measuring  grids 
are  both  dleciissed  Author 


N76-26683  Advisory  Gioiip  iui  Aiiiospoce  Research  and 
Development.  Pans  IFtence) 

THE  MEASUREMENT  OF  THE  RESISTANCE  CHANGES  OF 
STRAIN  GAUGES 

/ri /rs  Strein  Gauge  Mobs  un  Aiicraft.  VuI  7 Apr  1976  p 16-29 
[For  availability  sue  N76-26BBO  16-391 

Selection  of  the  most  approprietti  mutfiod  of  recording  smell 
reeistenco  changes  in  stroin  gauges  when  loads  are  applied  was 
discussed.  The  basic  equations  underlying  the  eloctncel  circuits 
involved  wore  given  anrj  discussed  Speciiil  emphes>s  was  placed 


on  the  Wheestone  budge  circuit,  winch  is  the  predominant 
meesuling  circuit  for  sliem  gauge  meBsuiemaria  The  lollowing 
oapects  ware  elaborated  111  currant  and  voltage  dialribulion. 

12)  choice  of  the  supply  voltage  with  respect  to  power  dissipation. 

13)  choice  o(  1)10  output  signal  conditioning  equipment,  141 

power  dissipation  m the  bridge  rosislois.  16)  botiavioi  ol  the 
Vyhoatlona  bridge  in  unbalenced  conditions,  and  161  bridge 
balancing  and  compensation  Y J A 

N7e-26684  Advisory  Group  lor  Aerospace  Research  and 
Development.  Paris  IFrancel 

ERROR  ESTIMATION  FOR  STRAIN  GAUGES  WITH 
METALLIC  MEASURING  GRIDS 

I"  ils  Strein  Gauge  Mens  on  Aircraft.  Vol  7 Apr.  1976  p 29-33 
IFor  nvallabilltv  see  N76-256a0  18-391 

The  various  factors  that  must  be  contidared  In  error  estlmitlon 
for  strain  gaugea  with  matallic  measuring  grids  were  dlicuised. 
These  Include:  111  ritinttnce  lolarenoei.  (2)  giuge  lector 
tolerances  and  traniverae  itraln  lenaltlvlty.  (3)  error  cauied  by 
Ityitereals  end  non-llneirlty.  14)  meximum  italic  alaatlclty  of  strain 
gauges.  161  creep  ellecti.  (6)  temperature  coefficient.  17)  fatigue 
•trength,  (81  thickness  of  the  idheslve  layer,  191  angulir  errora 
during  application  ol  the  strain  gauge.  (101  stdiening  effect  due 
to  bonding,  (11)  Insulitlon  retltlance  tlfeot,  end  (12)  averaging 
elfact  of  the  itriln  gauge  over  the  entire  measuring  grid  arts. 
Estimates  of  the  total  error  are  given  Y.J.A. 

N7B-2BSSB  Advisory  Group  for  Aetospece  Research  and 
Development,  Peril  (Francs). 

TYRES  OF  STRAIN  GAUGES 

In  IIS  Strain  Gauge  Ddeaa.  on  Alroraft,  Vol.  7 Apr.  1976  p 33-37 
(For  avaKabillty  aee  N78-26680  16-391 

Tha  various  lypsi  ol  strain  gaugea  wata  clatslfled  and 
daicribad  Tha  sovaral  hundrad  dlfferant  attain  gauga  configura- 
tions ware  aialgned  to  cina  ol  tha  following  bailc  typsa:  11) 
wira-grld  attain  gaugta.  12)  llat-coll  gaugaa,  13)  ctoai-brldga 
gauges,  |4|  malal-loll  guagaa.  and  151  attain  gaugaa  with  matal 
supporting  matarlali.  Tha  lollowing  aupportlng  matarlala,  thair 
configuration,  and  propertias  wara  also  dlscuaiad:  papar,  epoxy 
or  phanullc  raaln.  polyimidaloil,  glais-fibai  ralnforcad  material, 
calluloia  and  matal  foil  (for  larga  atralnal.  Typical  propartlai  of 
some  strain  gauge  groups  were  given.  The  new  technology  of 
vapot-dapositlng  sltaln  gauges  was  briefly  mentioned  Y.J  A. 

N76-2868B  Advisory  Group  for  Aerospace  Reaearch  and 
Davalopmert,  Paris  (Franca), 

APPLICATION  OF  STRAIN  GAUGES  TO  STATIC  AND 
DYNAMIC  SHORT  AND  LONG  TIRM  MEASUREMENTS 
UNDER  NORMAL  CONDITIONS 

In  Ils  Strain  Gauge  Maas  on  Aircraft.  Vol.  7 Apr.  1976  p 37-46 
(For  availability  see  N7e-266e0  16-39) 

Tha  following  factors  that  mull  bi  conslderad  In  tha 
application  of  itraln  gaugas  to  ilatic  and  dyitamlc  abort  and 
long  tarm  meaauramants  under  normal  condlllons  weri  discussad: 
(11  technical  and  organirellonal  boundary  condltloni.  12)  mitanal 
selection.  13)  pretreatmont  of  bonding  areas  (pracleaning, 
machanical.  chemical).  141  adheslvei  (cold  and  hot  tatting).  161 
special  procedures  (llamo  iptaying,  welding),  (6)  wiring  technique. 
17)  protective  materlale.  end  18)  general  Instructloni  V J.A 


N76-26687  Advisory  Group  for  Aerospace  Reteirch  end 
Development,  Paris  (Prance) 

STRAIN  GAUGES  FOR  SPECIAL  APPLICATION 

/n  its  Strain  Gauge  Mees  on  Aircraft,  Vol.  7 Apr.  1976  p 45  72 

(For  avallabillt/  sea  N76-25660  16-39) 

Venous  Bpaclel  appliCBtlona  for  itraln  gaugaa,  involving 
rnultl-axial  meaburemnnta.  ware  daicribad  Thaia  Include;  (1) 
meBtruremantB  of  multi-axial  strain  conditions  and  the  determina- 
tion of  mechanical  Btress  condttioni  (uiing  various  roiattaa).  (2) 
maBBurament  of  strain  behavior  by  maana  of  atrain  gauga  chaini, 
(3)  strain  gauges  for  flexural  strain  maituramante.  (4)  atrain 
gauges  for  mumbrane  Btress  maaQuramants.  (51  strain  gauges 
for  the  determination  of  rasidual  stresas.  (6)  stress  gaugaa.  (7) 
maBsurament  of  malarial  fatigue.  (81  maasuramant  of  larga  strains. 
( 9 ) special  procedures  for  strain  gauga  applications,  (10)  strain 
trarrsformars.  (lU  geometrical  arrangement  and  electrical 
interconnections  to  reallte  special  measuring  affects.  (12) 
measurement  of  strain  on  and  in  fibar-reinforcad  components. 
(13)  interconnection  of  strain  gauge  bridges  for  the  maasuramant 
of  defined  load  elementsistructural  measurements).  (14)  high- 
frequency  strain  measurement.  (15)  strain  gaugas  of  axcasQiva 
length,  and  (16)  interferometric  strain  gauges.  YJA. 
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N76-26BS8  Adviiory  Qfoup  for  Atrospaca  Reiaatch  and 
□avelopmanl.  Pans  IPrancal 

USE  OF  STRAIN  OAUGES  UNDER  EXTREME  ENVIRON- 
MENTAL CONDITIONS 

In  ns  Strain  Gauge  Maas  on  Aircraft.  Vol  7 Apr.  1976  p 72-76 
IFor  availability  aaa  N76'2G680  16-36) 

A survey  of  the  possibilities  and  limits  of  the  strain  gaiigo 
technique  under  extreme  environmental  conditions  was  given 
This  includes  111  Use  at  extrema  temperatures.  (21  use  under 
hydrostatic  pressure.  (31  use  under  nuclear  radieiion.  14)  use  in 
inagnutic  fields,  and  16)  use  under  vacuum  conditions  YJA 

N7B-3SB8tt  Advisory  Group  for  Aoruspace  fleseaich  end 
Development.  Pans  IPrance). 

INSTRUMENTATIOrj  OF  TWO  VAX  1S1  B AIRCRAFT  WITH 
FLIGHT  LOAD  MEASURING  SYSTEMS 

/o  rli  Strain  Gauge  Maas  on  Aircraft.  Vol  7 Apr  1976  p 78  138 
refs  (Pot  availability  sea  N7e‘26SBO  16-39) 

The  Instrumentation  of  the  VAK  191  8 STOL  aircraft  with 
strain  gauge  systems  was  described  in  some  detail  The  following 
measuring  sections  ware  planned  for  each  aircraft  4 measuring 
sections  in  the  wing  (2  port  and  2 starboaidl.  2 measuring 
sections  in  the  horliontal  tall  (1  port  and  1 starboard). 

1 measuring  section  in  the  vertical  tall.  1 measuring  section  In 
the  rear  fuselage,  and  a number  of  measuring  points  on  the 
landing  gear  and  flight  controls  A requiremnnt  of  appioximaloly 
2.000  single  strain  gauges  (or  correspondingly  smaller  quanll 
lies  of  biaxial  rosettes).  Including  certain  reserve  quanllllijs.  was 
estimated  lor  Ihe  two  aircraft  The  following  aspacis  were 
discussed  selection  of  componanta.  Installation  technique,  location 
of  strain  gauges.  Installation  of  the  sirain  gauge  bridges,  instiilletlon 
lime  requirements,  calibiatlon.  and  results  YJA 

N7B-2BSB6I  Advisory  Group  for  Aerospace  Research  and 
□svelopmant.  Paris  (France). 

STRUCTURAL  IDENTIFICATION  ON  THE  GROUND  AND 
IN  FLIGHT  INCLUDING  COMMAND  AND  STABILITY 
AUGMENTATION  SYSTEM  INTERACTION 

Jun.  1976  S7  p refs  Partly  In  ENGLISH  and  FRENCH  Presented 
at  42nd  Struct,  and  Mater.  Panel  Moating.  Ollawa.  Apr.  1978 
IAGARD-R-64e)  AVill:  NTlifi  HC  S4.60 

Papers  are  presented  which  deal  with  vlbrallon  testing  of 
aircraft  and  rocket  vshloles,  flutter  analysis,  partloularly  of  Ihe 
MRCA  alroialt,  digital  teohniques  for  flutter  analysis,  and 
Interactions  between  aircraft  slruotures  and  the  oommand  and 
stability  augmentation  system  of  the  MRCA.  For  individual  titles, 
see  N76-2665r  through  N7e-39660 

N7B-28BB7  Office  National  d'Etudas  at  da  Recherohea 
Aerospallales,  Paris  (France). 

NEW  STRUCTURAL  TESTING  METHODS  BASED  ON 
NON-AFRRORRIATEO  EXCITATION 

Gerard  Plailoll  In  AQARD  Structural  Idantlllcatlon  on  the  Ground 
and  in  Flight  Including  Command  and  Stablllly  Augmentation 
System  Interaction  Jun.  1976  p 1-6  refs  In  FRENCH;  ENGLISH 
summary  IFor  availability  see  N7B-29666  20-391 

After  recalling  the  classical  methods  for  determining  the 
vibratory  oharactarlstlcs  of  an  aircraft  or  rocket  structure  by  a 
teat  with  appropriated  exaltation,  the  paper  presents  two  new 
methods  that  do  not  deliver  appropriation  In  Ihe  Angellnl 
method.  Independent  excitations  ere  located  at  significant  points, 
that  may  number  up  20  for  a military  aircraft  with  external 
stores.  In  the  Dat-Meuriae  method,  the  structure  transfer  functions 
obtelnad  from  a single,  locellted  excitation  configuration  are 
smoothed;  it  Is  particularly  convenianl  lor  the  study  of  rockets 
Both  methods  ware  Implemented  with  the  cumputer  installed  In 
(he  ONERA  mobile  laboratory.  They  permit  e coneidereble  gem 
of  time,  and  give  results  comparable  to  those  provided  by  the 
classical  method  Author 


when  analyting  noisy  aircraft  data  Use  of  digital  techniques 
has  been  bnneflcicl  'boih  ih“re7iYis“dT  "saving^lmiV  and  ' Iri 
improving  accuracy  when  compared  wll'  more  tradilional  llultar 
lasting  approachcc  Author 

N7B-2BBB9  RriiixH  Aircraft  Corp . Warton  lEnglandl 
INFLIGHT  FLUTTER  IDENTIFICATION  OF  THE  MRCA 

D.  K Potter  and  A Lotie  (Messerschmitt-Goelkow - Blohm 
GmbH.  Munich)  In  AGARD  Structural  Identification  on  the 
Ground  and  In  Flight  Including  Command  and  Stability  Augmenta- 
tion System  Interaction  Jun  1976  p 26  39  refs  IFor  availability 
see  N70-29666  20-361 

Flutter  investigations  were  performad  prior  lo  flight  testing 
end  during  flight  flutter  tasting  of  the  MRCA  Because  the  aircraft 
Is  equipped  with  fast  responding  power  control  systems  which 
could  produce  undesirable  structural  motion,  flutlar  investigations 
had  10  ba  accompllshad  with  consideration  of  the  command 
end  stablllly  augmantatlon  ayslem  ICSASI.  Analysis  and  test 
results  for  structural  mode  coupling  with  the  CSAS  are 
demonstrated  for  the  aircraft  on  ground  which  proved  to  be  the 
condition  for  the  lowest  stablllly  margin  It  was  shown  that 
there  Is  pracllcally  no  influanca  of  CSAS  on  flutter  behavior 
The  lluller  speed  with  Ihe  lowest  fluller  margin  was  predicted 
(or  nn  antlsymmetrical  talleion  mode  which  Is  modified  by  fuselage 
Influenoee  The  coupling  mechanism  of  this  mods  was  investigated 
and  the  effect  of  apex  balance  weight  on  the  laileron  Inboard 
leading  edge  was  demonstrated.  Author 


N7B-2BBB0  Masserschmltt-Boslkow-Blohm  G.m.b  H . Munich 
(West  Germany). 

INTERACTION  BETWEEN  AIRCRAFT  STRUCTURE  AND 
COMMAND  AND  STABILITY  AUGMENTATION  SYSTEM 

0.  Sensbuig  In  AGARD  Siruutural  Idsnilllcatlon  on  the  Ground 
and  In  Flight  Including  Command  and  Stability  Augmanlahon 
System  Intaraotlon  Jun,  1976  p 41-53  rtfs  (For  availability 
lit  N7e'29666  20-39) 

The  multi  rolt  combat  aircrtit  - MRCA  - has  a lly-by-wira 
control  system  end  automatic  stablllietion  The  sensots  for  the 
command  and  stability  augmentation  tyattm  - CSAS  - are  attichad 
to  tht  flexible  aircraft  etructura  and  may  therefore  pick  up  iignali 
which  are  detrlmantal  to  the  stability  This  papsr  dsscribsi  the 
msthod  which  wss  used  on  the  MRCA  to  ivold  CSAS-  structural 
mode  coupling  effects.  Author 

N77-17B27||l  Advisory  Group  lor  Aerospace  Raieerph  and 
Developmeni,  Peris  (France). 

SUMMARY  OF  THE  DISCUSSIONS  ON  STRUCTURAL 
DESIGN  TECHNOLOGY 

R.  B.  Beltd  IHeedquirtars  US  AF,  Pentagon,  Weihington,  0.  C.) 
Dec  1978  13  p tefs 

lAGARD-AR-BB.  ISBN-92-B3B-1230-X)  Avail:  NTIS 
HC  A02/MF  A01 

Structural  design  and  qussllons  orsatsd  by  Improved 
technology  ere  presented.  Composite  itructures.  (recture  and 
Istigue  merhsnlcs.  seroeleitlclly  and  loads,  snd  optimum  and 
computer  e.ded  design  sro  discusssd  along  with  USAF  isfsty 
design  philosophies.  M.C.F. 


N78-296a8  Ait  Force  Flight  Test  Center.  Edwards  AFB.  Ceill 

DIGITAL  TIME  SERIES  ANALYSIS  OF  FLUTTER  TEST 
DATA 

Russell  W.  Loni  snd  Davni  A.  Foreman  In  AQARD  Situclural 
Idenllflcitlon  on  the  Ground  and  In  Flight  Including  Commend 
and  Stability  Augmentation  Syslam  Intiractlon  Jun  1976 
p 7-24  refs  IFor  sveilabillty  see  N7e'29666  20-391 

A minicomputer  baaed  digital  time  serlee  anelysis  syeteni  le 
uaed  at  the  Air  Foret  Flight  Test  Canter  to  provide  neat  reel 
lime  astimatea  ol  modal  parimotere  during  flight  flutlar  letting 
Since  the  test  data  ecqulrnd  nfiun  cuntmnt  noise  which  distorls 
the  tianefer  function  or  autospoutrum  results,  data  smoothing 
ulgorlthme  are  employed.  Theie  algonthins,  as  wull  as  algorithms 
for  performing  multimodal  analyses,  have  been  found  to  be  useful 


200 


44  ENERGY  PRODUCTION  AND  CONVERSION 


44  ENERGY  PRODUCTION  AND 
CONVERSION 

InGludii  specific  eneigy  conveision  sysiems.  a.g . fuel  cells 
and  batteries,  global  sources  ot  energy,  fossil  fuels: 
geophysical  conversion;  hydroelectric  power:  and  wind  power 
For  related  inloi matron  see  also  07  Aircraft  Ptopufsmn  am/ 
Power,  20  SpiicBcraft  Profnilsiori  iiruf  Power,  28  Propetiams 
antf  Fuels,  and  85  Urban  Tccbnolopy  and  Transportation. 


N7B-1II77||I  Advisory  Group  for  Aerospace  neseirch  and 
Development,  Paris  (Franoel. 

THI  1174  AOARB  ANNUAL  MIITINQi  THI  INtRQV 
PRORLIMi  IMPACTS  ON  MIUTARV  RISIARCH  AND 
DIVILOPMINT 

Dec.  1B74  84  p refs  In  ENGLISH  and  partly  In  FRENCH 
Meeting  held  at  Paris,  2S  Sep.  1974 
Avail:  NTIS  HC  $4.7t 

The  proceedings  of  a confarenca  on  tha  Impact  of  the  energy 
problem  on  military  research  and  davalopmant  prolacts  era 
presented  Some  of  the  aubjeots  discussad  are  as  follows:  (1) 
enargy  problems  In  a global  contest,  121  energy  related  research 
and  development  In  the  U S Air  Force.  131  alternata  fuels  tor 
aviation  purpoass,  f4)  tha  Impact  of  futura  luals  on  military  aircraft 
anginas,  and  (61  energy  resources  and  ullllaatlon.  For  Individual 
titles,  see  N7S-te978  through  N76-16983 


N7B-1S979  Ministry  of  Dalanoa,  Paris  (Franoal. 

■ NIRQV  PRORLIMI  IN  A GLORAL  CONTIXT 
Jaequas  amlla  Dubois  In  AQARO  Tha  1874  AGARD  Ann. 

Meeting  Dec.  1874  p 6-20  refs  In  ENGLISH  and  FRENCH 
(For  availability  saa  N76-16977  08-44) 

An  analysis  of  the  world  wide  problems  oreated  by  the 
consumption  of  non-ranawabla  aouroaa  of  onargy  Is  presantad. 
Tha  anargv  system  of  an  Industrial  society  la  described  by  a 
diagram.  A correlation  between  the  enargy  consumption  par 
Individual  of  a given  country  and  tha  gross  national  product  of 
the  company  la  developed.  A chart  of  prospsctlve  aourcea  of 
energy  to  meat  future  requiramantt  It  provided  Methods  for 
obtaining  additional  energy  by  methods  which  do  not  consume 
fossil  luals  are  espisinad.  Tha  characteristics  of  an  energy  system 
baaed  on  the  use  of  hydrogen  at  the  primary  energy  sources 
are  defined.  Author 


N7R-1RR79  Air  Force  Dept.,  Washington.  D C 

■ NRflOV-RILATID  RIRIARCH  AND  OCVfLOPMINT  IN 
THR  UNITID  RTATIS  AIR  FORCR 

MIohaal  1 Yarymovych  In  AGARD  The  1974  AGARD  Ann. 
Mealing  Deo.  1B74  p 21-30  (For  availability  see  N78- 16877 
08-441 

Tha  requirements  for  petroleum  bated  energy  sources  by 
the  Department  of  Defense  of  the  United  States  arc  analyzed 
In  addition  to  tha  requlramsnts  of  tha  military  forces,  the  lo^sllc 
raqulramenlt  are  also  tzamlned  The  Impaot  of  the  eneigy  crisis 
on  military  research  and  development  programs  to  develop  new 
energy  aourcea  for  military  use  It  eaamlned.  Methods  of  reducing 
fuel  consumption  by  aircraft  design  and  structural  modification 
are  proposed  The  affactlvanest  of  a campaign  to  reduce  enargy 
raqulramenlt  and  expenditures  la  documented  Author 


N7B-1R8R0  PInkel  (1.  Irving),  Fairvlew  Park.  Ohio. 
ALTBRNATIVB  PUBLR  PDR  AVIATION 
I.  InrIng  PInkel  In  AGARD  Tha  1874  AGARD  Ann.  Maaling 
Deo  1874  p 31-36  (For  availability  see  N76-16977  08-44) 
CSCL  21D 

The  status  of  enargy  programs  to  provide  hydrocarbon  fuels 
from  new  aourcat  la  examined.  Experience  In  the  United  States 
with  non-hydrocarbon  fuels  for  turbine  powered  aircraft  Is  analyzed. 
The  various  altemate  sources  of  hydrocarbon  fuels  are  defined. 
The  use  of  metals  and  metal  slurrisa  as  turbine  fuels  Is 
proposed.  Tha  sdvanlagaa  and  disadvantages  of  liquid  hydrogen 
as  an  aircraft  fuel  are  discussed.  A specific  example  of  an  airoreft 
oswrallng  on  liquid  hydrogen  Is  described  Author 


N7B-ia881  National  Aaroapace  Lab  . Amatardam  (Nethorlandsl 
IMPACT  OP  FUTURE  FUEL!  ON  MILITARY  AERO- 
ENOINEB 

F.  Jaatsma  /n  AGARD  Tha  1974  AGARD  Ann.  Masting  Dec 
1974  p 37-46  reft  (For  availability  saa  N76-18a77  08-441 
The  expected  Impact  of  tha  fossil  fuel  shodage  on  tha  daslgn 
and  operation  of  aircraft  engines  Is  discussed.  Alternate  fiiels 
such  as  cryogenic  fluids  and  synthetic  fuels  are  proposed.  Various 
aspsets  related  to  combustion  of  cryogenic  snd  synthetic  fuels 
are  analyzed  to  examine  tha  effects  on  saals.  pumps,  contamina- 
tion, anri  angina  operating  procedures.  Author 


N7B-1B8R2  Taohnischa  Hochsohuls,  Darmatadt  (Wsst  Germany). 
Inal,  fuel  Ffugtaehnik. 

IMPACT  ON  AERODYNAMIC  OBRION 
X.  Hafar  In  AGARD  Tha  1974  AGARD  Ann.  Meeting  Dec. 
1974  p 47-6B  refs  (For  availability  see  N7E-16677  08-44) 
Tha  Impaot  of  fossil  fuel  consumption  end  anticipated 
shortages  on  aircraft  daaign  for  Improved  efficiency  Is  examined. 
Aerodynamic  possibllltlsa  for  improved  efflolsnoy  are  as  follows: 
(1)  aarodynamlo  configuration  optimliallon.  (2)  boundary  layar 
auction,  13)  the  oblique  wing,  and  (4)  supsrorltlcal  airfoils. 
Aarodynamlo  Improvements  using  autive  oontrola  ate  as  follows: 
(1)  relaxed  static  stability,  (2)  maneuver  load  control.  (3)  active 
flutter  control,  and  (4)  gust  alleviation  and  fatigue  damage  control. 
Changes  in  airoreft  aerodynamics  design  resulting  from  tha  use 
of  hydrogen  fuel  era  analytad.  Author 


N7B-188R3  National  Gas  Turbins  Establishment,  Pyastock 
(England). 

ENBROV  REROURCBR  AND  UTILIZATION 

M.  C.  Naala  In  AGARD  The  1874  AGARD  Ann,  Meeting 
Deo.  1974  p 68-66  tsfs  (For  availability  aae  N76-1BB77 
08-44) 

An  analysis  of  the  world  situation  with  raspaot  to  fossil 
fuels  is  ptaaanled.  Tha  impaot  of  tha  fuel  shortage  on  mbltary 
aviation  in  European  countrlaa  Is  axamlned.  Tha  availability  and 
utilization  of  luals  olher  than  patrolaum  are  dlKusaed.  Charts 
are  davalopad  to  ehow  tha  following  conditions:  1 1 1 world  crude 
Ob  production  and  proven  raearvas.  (2)  wortd  enargy  produotion 
and  consumption.  (3)  total  energy  conaumplion  par  capita  lor 
tha  major  natlona.  (4)  outlata  lor  rallnery  products,  and  (6) 
estlmatad  coal  resarvas.  Author 
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lnclud«!i  air  noinn  tharmal  anti  %vater  pollution:  nnwironmani 
monitoring,  and  ooiilanilnation  control 


N74'2(t04t|l  Adviiorv  Oroup  for  Aarotpaca  Raaaarch  anri 
□avalupmant.  Parla  (Francal. 

THI  FLUID  DYNAMICS  ASPECTS  OF  AIN  POLLUTION 
mi  'iTID  TO  AINCRAFT  OPERATIONS 

P ' Libby,  ail.  (Calilornia  Univ . San  Diagol  Fab  1974  &3  p 

rata 

lAOARO'AR-EBI  Avail.  NTIS  HC  S6.76 

Tha  piooaadingi  of  lha  lound  tibia  diaouaalon  ira  praaintid 
and  Includa  HI  ilroiitt  dlipaialon  of  pollulanti.  12)  ili  pollullon 
chiraotarlitloi  ol  alicrilt  anQlnai.  131  raiaaroh  In  Qarmany  on 
air  polliitlon  ralilad  to  alrorilt  oparitloni,  |4|  larga  acala  maaa 
tranipori.  and  IB)  alt  pollullon  liom  aircraft  For  Individual  lltlaa. 
aaa  N74'2S10B  through  N74-2ai08 

N74-aSIM*  Maitiohuiatli  Inil  of  Tach..  Cambildga.  Oapl. 
of  Moohanloal  Englnaarlng 

THI  OIIPIRSION  OF  PROPILLANTS  FROM  AIRCRAFT 

Jamaa  A.  Fay  and  John  B.  Haywood  In  AQARD  Tha  Fluid 
Oynamloi  Aapacta  of  Air  Pollullon  Ralatad  to  Aircraft  Oparitloni 
Fab.  1974  pB'16  rata  (For  ivalliblllty  aaa  N74'2a  104  15-20) 
IQrant  NaR-22  00g'378) 

C8CL  2ia 

Two  aapacta  of  tha  dlipaialon  of  pollutanti  from  aircraft  ara 
ravliwid.  Tha  firat  li  tha  dlipiriil  ol  aircraft  aihauat  amlialoni 
In  tha  vicinity  of  alrporta;  lha  aacund  li  tha  dlaparial  ol  aihauat 
trilli  In  tha  uppar  atmoaphara.  Taohniquaa  avallibla  for  modaiing 
ihli  diaparail  and  how  thay  might  ba  ippllad  to  tha  airport 
problam  ara  dliouaiad.  Flald  iludlai  of  airport  pollution  ara  than 
ravlawad  to  aiaaai  currant  pollutant  lavaia  around  alrporta  and 
lha  alroralt'a  contribution  to  thoia  lavall  Tha  poailblllty  of  contrail 
formation  from  iat  amlialona  at  high  altituda  la  than  conaldarad 
and  tha  affact  of  uncartaintlaa  In  tha  trial  mlalng  procaaaaa 
avaluatad.  Author 

N74-2B10S  California  Unlv  , Barkalay.  Oapt  of  Machanical 
Englnaarlng. 

AIR  POLLUTION  CHARACTERISTICS  OF  AIRCRAFT 
ENCINES 

Robart  F Sawyat  In  AQARD  Tha  Fluid  Dynamlci  Aapaola  of 
Air  Pollution  Ralatad  to  Alicraft  Oparatlona  Fab.  1974  p 17-26 
(For  availability  aaa  N74-2St04  tB-20) 

Soma  raaulta  ara  praaantad  of  a aurvay  on  aircraft  air  pollution 
Tha  flndlnga  Indloala  that:  (I)  Aircraft  ara  aignificant  contrlbutora 
to  air  pclluilon.  (21  Tha  angina  It  tha  primary  aourca  ol  aircraft 
air  pollution.  (3)  Carbon  monoxida  and  hydrocarbon  amlaalona 
at  low  powar  and  nitric  oxida  amlialona  at  high  power  ara  tha 
moat  Important  Immadlata  angina  pollution  problami  D.L.G 


Tha  lullowlng  araaa  of  Intaruat  ara  dlicuaaed  ( 1 ) maaoicala 
tranaport  of  pollutanta.  (21  uaa  of  pracipitailon  and  flow  pattarna 
in  Europe  ai  a guide  in  daaigning  a network  of  itationi  to 
maaaura  air  pollution.  131  acid  precipitation  In  South  Norway 
due  to  long  rrjnga  tranaport  ol  aulfur  from  tha  Induatrlal  centara 
of  Waatarn  Europe.  14)  mataorologlcal  data  analyali  raquirad  for 
all  pollution  monitoring  rietwuik.  and  (5)  atudlaa  ol  an  pollution 
in  Europe  during  varying  waathar  conditlona  D.LO 

N74-2S109  Dapartmant  of  Trade  and  Induatry.  London  (England) 
Civil  Aviation 

AIR  POLLUTION  FROM  AIRCRAFT 

R A Mangiarotty  In  AGARD  Tha  Fluid  Dynamics  Aapacta  of 
Alt  Pollution  Ralatad  to  Aiicrall  Operations  Feb  1974  p 41-64 
tall  (For  availability  aaa  N74'2B104  16-201 
Avail:  NTIS 

Tha  currant  work  being  conducted  In  tha  UK  In  three  apaolflc 
araaa  ol  atmoapharlc  pollution  ralatad  to  aircraft  oparatlona  it 
tummarliad  The  Ihrta  araaa  ara.  It)  |tt  angina  pollution  In  tha 
neighborhood  ol  altporli  Including  iti  generation,  Iti  reduction 
by  proper  combuatlon  design,  and  lla  ditparaal  by  winda;  (2) 
tmoka  trails.  13)  Pollution  at  high  altitudes  due  to  |ai  angina 
discharge,  with  ha  special  problems  ol  chamlatry  and  dispersion 

Author 


N7B-26143I  Advisory  Oroup  for  Aerospace  Raaairoh  and 
Davsiopmant.  Parla  IFiancsI. 

A GUIDE  TO  MICROFICHE  EQUIPMENT  AYAIUBLE  IN 
EUROPE 

Apr.  1B7B  112  p 

IAQARD-R-62BI  Avail:  NTIS  HC  $B.26 

A guide,  composed  of  six  sections  Mating  aquipmani  In  each 
aacllon  ilphabatlcally  by  manutaclurar,  with  tha  names  and 
addrassta  of  ihalr  dlatrlbutors  In  tha  appsndik.  alphabetically  llaiad 
par  European  country  la  prtstntad.  Tha  kinds  of  aquipmant 
Illustrated  are:  It)  camaras  and  oimsri-orocaiaori;  12)  procaasora: 
(31  dupllcitora  and  prlntar-proeasaora:  14)  rsidar-prlntira  (at  tha 
back  of  tha  lacllen  era  included  two  aniargarti,  (B)  raidari;  |B) 
cutters,  raadar-IMIari,  atrlp-up  lystsma,  Inipiotlon  dovloaa. 
daniltomatara,  and  tha  twe  moat  commonly  used  teal  targals. 

Author 


N74-28107  Tschnlachan  Univtraltaat,  Munich  (West  Oarmanyl. 
RESEARCH  IN  GERMANY  ON  FLUID-DYNAMICS  OF  AIR 
POLLUTION  RELATED  TO  AIRCRAFT  OFERATIONE 
Frani  Hindslang,  ,1  In  AGARD  Tha  Fluid  Dynamics  Aapacta 
ol  Air  Pollution  Ralatad  to  Aircraft  Oparatlona  Fab  1974  p 27-30 
(For  availability  aaa  N74-26t04  16-20) 

An  ovsivlaw  la  prsianlad,  baaed  on  a llteralura  aunrsy  and 
a quaitionnalra.  of  German  research  on  air  pollution  ralatad  to 
aircraft  operation  The  lltaraturs  aurvay  rsvsalad  that  while  there 
axiala  an  abundance  of  material  on  air  pollution  In  ganaral,  none 
was  found  to  relate  to  aircraft  opsrallon  Tha  quaatlonnalrs  was 
sent  to  matsorologiati,  aarodyriamlclsts,  and  aircraft  companlat 
Tha  anawars  obtained  Indicate  a tramsndoua  Intaraal  in  lha  aub|act 
ares  with  soma  raieatch  being  cond  ictad  but  not  yal  at  the 
conclutiva  reporting  ataga  D.L  Q 


N74-2610S  Norwegian  Inst  for  Air  Raaaarch.  Kjallat 
PRELIMINARY  NOTES  ON  LARGE  SCALE  MASS  TRANS- 
PORT 

J.  Nordo  In  AGARD  Tha  Fluid  Dynamics  Aapacta  of  Air  Pollution 
Ralatad  to  Airoritt  Operations  Fab  1874  p 33-40  (For  avsilablllly 
aaa  N74-26104  1 5-201 
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lnclud««  aeronomy:  upper  and  Inwer  atmoaphnra  aludiea. 
ionospheric  end  magnetospharlc  phyaics.  and  geomagnetism 
For  apace  radlaiiun  see  93  Spac»  RadMion 

N7S-2901B  Advisory  Group  lor  Aerospace  Research  and 
Oavalopmant.  Paris  IFrancal. 

OPTICAL  PNOPAQATION  IN  THE  ATMOSPHERE 

May  1976  625  p refs  Present. -d  at  the  Fleciromagnetic 

Wave  Propagation  Panel  Symp . Lyngby.  Denmark.  27.31  Oct. 
1975 

lAGARD.CP  ieai  Copyright.  Avail  NTIS  HC$16  2C 

Atmospheric  effects  are  reported  on  the  propagation  of  optical 
systems  emphasizing  high  power  lasers  and  adaptive  optloal 
correction  procedural.  For  individual  titles,  see  N76-2S6I6 
through  N76.29BBB 

N76-2BE16  Air  Force  Cambridge  Research  Lebo.,  L Q Hanscom 
Field,  Mass. 

OPTICAL  MODELLINQ  OP  THE  ATMOSPHERE 

Robert  A.  McClatchay.  John  E.  A.  Silby.  and  John  S.  Qarlng 
In  AQARD  Opt.  Propagation  In  the  Atmosphere  May  1976 
21  p refs  (For  availability  see  N76'2Bei6  20  461 

Optical  atmosphario  modelling  laqulres  both  the  knowledge 
of  tho  physical  properties  of  the  atmosphere  as  well  as  the 
spectroscopic  propeilles  of  the  gases  and  particulates  of  which 
It  Is  composed.  The  atmospheric  absorption  line  parameter 
compilation  system  is  discussed  and  requirements  lor  such  a 
data  compilation  are  Indicated  The  Ilne-by  llne  transmlttanea 
calculation  technique  Is  described,  indicating  the  capability  of 
this  technique  for  use  In  laser  propagation  studies  as  well  as 
low  spectral  resolution  applications  The  LOW  TRAN  computer 
modal  Is  presented  together  with  an  Indication  of  Its  limitations 

Author 


N7t-29S17  Air  Fores  Cambridge  Research  Labs.,  L.  G Hanscom 
Field,  Mess. 

MODELS  OP  THE  ATMOSPHERIC  AEROSOLS  AND  THEIR 
OPTICAL  PROPERTIES 

Eric  P Shettle  and  Robert  W.  Fenn  In  AQARD  Opt.  Propagation 
In  the  Atmosphere  May  1976  10  p refs  (For  availability  see 
N76-29816  20-461 

Aerosol  models  have  been  rlavelopad  lor  the  boundary  layer, 
the  upper  troposphere,  the  shatoephere.  and  mesosphere.  In  the 
boundary  layer  they  desoriba  three  dllferani  environments:  rural, 
urban  and  maritime.  In  the  upper  troposphere  and  stratosphere 
two  different  models  ripreisnt  spring-cummer  end  fall-winter 
conditions  In  the  stratosphere  they  describe  several  levels  of 
volcanic  dust  concentrations  and  the  background  conditions  For 
each  model  the  rcefficisnts  for  extinction,  scattering  and 
absorption,  the  angular  scattering  distribution  end  other  optlual 
parsmsters  have  been  computed  tor  wsvalengthi  between 
0.2  and  40  micrometer  The  aerosol  modsis  are  being  pre- 
sented along  with  a discussion  of  their  experimental  beala.  The 
optical  proparlits  of  these  models  are  being  discussed  and  soma 
examples  of  thuir  effects  on  the  overall  atmospheric  transmission 
nropartiis  and  atmospheric  contrast  reduction  are  piesanled 

Author 


N7B-2tS1E  Plessey  Radar  Ltd..  Cowes  (Englandl. 

A COMPARATIVE  STUDY  OP  ATMOSPHERIC  TRANSMIS- 
SION AT  THREE  LASER  WAVELENQTHS  IN  RELATION  TO 
THE  METEOROLOQICAL  PARAMETERS 

P J.  Wright  In  ACARO  Opt  Propagation  In  the  Atmosphere 
May  1976  10  p refs  IFor  availability  sea  N76-2981S  20-46) 
Exparlmentsl  and  theoretical  studies  are  reported  on  the 
atmospheric  transmission  of  laser  radiation  at  0.63  mlcromotar. 
103  micrometer  and  10.6  mlcromotar  A trensmisaometer 
continuously  maaaursd  tho  attenuation  of  ths  three  wavelangthe 
slmultaneouely  over  a common  path  length.  Results  were 
compared  with  deduction  from  the  theory  of  scattering  of 
elsctromsgnetic  rsdlallon  due  to  Mia  Author 


N7S-29S1B  Fraunhofer  Osiellschalt.  Qarmlsch-Partenklrchen 
IWaat  Qsrmanyl 

REMOTE  AEROSOL  SENSING  WITH  AN  ABSOLUTE 
CALIBRATED  DOUBLE  PREQUENCY  LIDAR 
R.  Reiter,  W.  Carnuth.  M.  Llltfass.  and  N C.  Varahneya  (Roorkae 
Uiilv  I In  AQARD  Opt.  Propagation  In  the  Atmosphere  Mey 
1976  16  p refs  (For  svsilablllty  see  N7e-29ni6  20-461 


A two  frequency  lidar  system,  using  a Q swltched  ruby  laser 
transmitter  with  Irsquancy  doubler  anrf  a 62  cm  dia  rccaiving 
telescope,  for  remote  aarosol  eonsing  up  to  more  then  30  km 
altitude  IS  described  The  system  includes  eleoircnic  data 
acquisition  and  processing  Sufllclant  sensitivity  loi  high  ellituds 
stratospheric  measurements  is  provided  by  ten  channel  phctoii 
counting  combined  with  range  gating  of  the  pholoniultipllor  tube, 
end  a mechanical  chopper  for  rejection  of  the  non. coherent  ruby 
fluorescence  The  system  Is  now  being  absuluiely  celibratcd  by 
comparison  between  lidar  backocaltor  profllei-  on  the  one  hond. 
and  theoretical  backscalter  functions  colculoied  from  usponmerital 
aarosol  and  aerologicsl  data,  using  Rayleigh  and  Mie  scatlcring 
theories,  on  the  other  Ths  exporirnnntal  dote  oio  acquired  at 
mountain  slatioiis  al  740,  1.BOO  end  3.000  in  altiiiidc  by  means 
of  five  stage  impactora  and  of  cable  car  probes  and  radiosondes 
Examples  of  tropospheric  Ildar  beokscatter  profiles,  together  with 
aerosol  and  aerolon'ctil  profiles,  as  well  as  stratospheric  Ildar 
meesuramanls  arc  . inted.  Author 


N76-2BB20  Norwegian  Oufencs  Research  Establishment,  K|allar. 

ATMOSPHERIC  EFPECTS  RELEVANT  TO  LASER  SPEC- 
TROSCOPY 

T Lund  and  A.  Q Kjelaas  In  AQARD  Opt.  Propagation  In  the 
Atmosphere  May  1976  8 p refa  (For  availability  see  N76'29816 
20-461 

A qualitative  dleouaslon  pointing  out  some  of  lha  souicos 
of  airor  and  fluntuallons  In  a long  oath  laser  differential  absorption 
system  measuring  the  concantrallon  of  atmoipherlc  gasaous 
pollutants.  Is  given.  Except  for  single  gas  detectors  using  narrow 
optical  frequency  lengss.  lha  unprsdictabli  or  unknown  spread 
In  tho  diaperslve  properties  of  the  extinction  caused  by  continuum 
absorption  and  scatter.  Is  of  major  concern  In  addition,  the 
llmltetlons  of  fiat  oroaa  correlation  of  signals  to  compensate  lor 
turbulence  Induced  fluctuation  sre  discussed  Author 


N76-29B21  Celllornle  Univ.,  Los  Angelas. 

THE  FLUID  MECHANICS  AND  COMPUTER  MODELINO  OF 
ATMOSPHERIC  TURBULENCE  CAUSING  OPTICAL 
PROPAGATION  FLUCTUATIONS 

William  C.  Msscham  In  AQARD  Opt.  Propagation  In  the 
Atmosphere  Mey  1976  9 p lafe  (For  availability  see  N76-2851 6 
20-46) 

Optical  refractive  Index  fluctuation  are  examined  from  ths 
viewpoint  of  what  lo  known  by  fluid  dynamlclsts  about  atmosphario 
turbulence  elfecis.  Various  fisld  quantities  Itemperaturs.  velocity 
and  pressure)  sre  written  In  terms  of  their  ayeregss  end  their 
fluctuations  from  those  averages  Ths  variations  of  the  index  of 
refraction  with  the  fluid  variables  are  discussed  The  cross 
correlations  of  fluid  velocity,  of  temperature,  and  of  velocity  with 
temperature  sre  presented  A new.  modified  discussion  of  ths 
Kolmogoroff  cascade  theory  of  turbulence  Is  presented  and  Its 
consequences  snalyieJ  lor  lhair  bearing  upon  corrsletlon  functions 
and  enargy  apectra  Using  this  fluid  mechanical  information,  the 
modeling  of  propagation  fluctuation  problems  Is  reported  using 
computer  generated  resllietlons  of  Index  variations,  with  given 
statistical  propertlss  Author 


N76-2BS22*  Texas  ASM  UnIv..  College  Station  Dept  of 
Physics. 

CALCULATIONS  OF  POLARIZATION  AND  RADIANCE  IN 
THE  ATMOSPHERE 

Ollberl  N Plass  In  AQARD  Opt.  Propagation  In  the  Atmoaphsre 
May  1976  20  p refs  IFor  avsilablllty  see  N7B'29615  20-48) 
(Chant  NGR-44-001-117) 

CSCL  04A 

Two  different  methods  tor  the  solution  of  radiative  transfer 
problems,  matrix  operator  and  Monte  Carlo,  arit  discussed  As 
an  axampla  of  the  use  of  ths  nrathod.  results  are  given  lor  the 
rsdisnes  snd  polirliallon  of  ths  radiation  scattered  from  haze 
layers  os  well  as  from  models  of  ths  rsal  slmosphare.  The  variation 
of  the  radiance,  polarization,  and  alllpllcity  with  tho  aerosol  amount 
In  ths  reel  etmoopheiv  model  Is  presented  The  Monte  Carlo 
method  Is  applied  lo  ths  problem  of  calculation  of  the  radiance 
end  polarlzallon  of  ths  photons  In  the  atmosphere  when  there 
Is  an  ocean  as  the  lower  surface.  It  Is  found  that  ths  turbidity 
of  the  ocean  can  be  deduced  from  ths  upwalling  radiance 
massured  at  some  height  In  ths  ilmoiphers.  Ths  downwslling 
radiation  just  beneath  the  ocean  surface  Is  elllptloslly  polarized 
at  those  angles  where  It  Is  derived  from  the  total  IntsrnsI  reflection 
of  the  upwelling  radiation  at  the  ocean  surface  Author 
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N7(-29S2t  Utah  Univ..  Salt  Laka  City  DapI  of  Mtlaorol- 
OBV 

RADIATIVE  TRANSFER  IN  CLOUDY  ATMOSPHERES 

K N.  Liou  In  AQARO  Opt  Propagation  in  tha  Atmotphata 
May  1976  12  p rail  (For  availability  aaa  N7e'29BI6  20  46) 

(Contract  F1962B-7B-C  0107,  Qrant  NSF  DES-75-0b2 18) 

Band*by-band  calciilatlona  hava  bean  carried  out  to  evaluate 
the  relloction,  abeorrilion  and  tranamiaalon  ol  tolar  radiation  by 
cloud  layera  end  model  clnudy  atmoipharet  In  tha  entire  tolar 
apectrum  Tha  radlaliun  trenalar  prayram  re  baaed  on  tha  diacrala 
ordinate  method  with  applicatlom  to  inhomoyanaoua  atmut- 
pherea  Tha  geaeoue  abtorplion  in  acattunng  almoaphaiea  it  taken 
into  account  by  meant  ol  expanantiol  fitt  to  tha  Intel  band 
absorption  baaed  on  laboratory  meaaiirementn  Thick  clouds  euch 
as  nirribostietiia  and  cuniulonirnhu'i  rolloct  80-90%  and  absorb 
10-20%  of  tha  tolar  radiation  Incident  upon  them  The  reflection 
and  abuorption  of  a falrweathar  cuinulua  with  a thicknete  of 
0 46  km  tre  about  68-86%  and  4-9%  raipeolively  Compitleont 
with  aircraft  obtarvatlone  reveal  that  within  tha  uncarlainllaa  of 
the  thicknssa  and  cloud  particle  uharaclerltllce  theoieticel 
computelloni  yield  higher  rellactlon  end  lower  ibeorption  vcluet 
lor  motl  ol  the  weter  cloude  Theee  cumpeilaona  Indicele  thel 
cloude  In  the  atmotpheie  ere  likely  lo  conaiet  of  abeorbing 
panicles  Author 

N76-2BS24*  Uattichiiteitt  Univ  , Amherti  Dept  ol  Phyilct 
end  Astronomy 

MULTIPLE  aCATTERINC  IN  PLANETARY  ATMOSPHERES 

William  U Irvina  /n  AQARO  Opt  Propagation  In  tha  Atmotphara 
May  1976  11  p rale  (For  availability  eae  N76-28ei6  20-46) 
lOiant  NQL-22-010-023) 

C5CL  036 

Caitain  iimpla  procedural  lor  lolving  radiative  Irentlet 
prnblemt  in  planetary  atmatph«'ai  are  tavlawad.  tha  almliarlty 
ralatione  relating  liulropic  ‘o  - ruk -'tropic  ecattarlng.  atymptotie 
tetulti  rolating  known  aolut  oi'  Im  t ami- infinite  liyere  to  deelred 
tolutloni  lor  optical  dep>i  ' ekpintlone  relating  known 
lolutiont  lor  ooneervetiva  tcalta- '-j  to  desired  lolullone  for  tha 
needy  coniarvetiva  cate  Tha  complicitlona  Introduced  by 
■ Imoepharic  inhomoBanelty.  turface  reflection,  and  ipactrel 
featurei  are  alto  diecuaiod  Author 


N7S-28t2B  Univeitita  tiat  Sirlenuet  el  Tachniquet  de  Lille 
(Frtnsel 

METHODS  FOR  lOLVtNO  THE  IQUATtON  OF  RADIATIVE 
TRANSFER  THROUOH  FINITE  THICKNESS  UVIRS 

J Lenoble  In  AQARO  Opt.  Propagation  in  the  Atmosphere 
May  1976  9 i)  reft  In  FRENCH.  ENGLISH  auminity  IFor 
■vailabllily  tee  1176-29816  20  46) 

Altai  recalhny  the  general  problem  ol  radiative  Iranifer,  the 
mathodt  ol  aoh.iion  lor  e plena  uerellel  horiiontally  homoganaous 
etmoapheia  ■><  briellv  reviewed  and  a lew  numeiiuel  comperieoni 
are  shown  Ihen  the  mure  dillicult  problama  ol  horiiontsi 
inhomoBer^eities  enrl  of  sphariclly  are  considered  Author 


N76-29S26*  -let  Propulsinn  Lab . Cdlil  Inal  el  Tech  Pasadena 
REMOTE  PROSINO  OF  ATMOSPHERIC  PARTICULATES 
FROM  RADIATION  EXTINCTION  EXPERIMENTS:  A 
REVIEW  OF  METHODE 

Alain  L Fymal  In  AQARO  Opt.  Propagation  In  tha  Atmosphara 
May  1976  30  p itls  (Fur  availoliillty  see  N76-29816  20-461 
(Contract  NAS7-100I 
CSCI.  04A 

The  esisiinp  methodology  lor  reconilructing  the  pertlole  else 
disiribulion  and  inlernng  the  relractive  indes  ol  absorbing  and 
scatleiing  slmuspheric  paKiculates  le  ciihcedy  reviewed  Emphasis 
IS  placed  on  melhod  capabililiea  and  shorlcomings  and.  wherever 
possible  on  echlevabla  accuracy  The  nature  ol  the  essocleted 
remote  probing  problem  is  enilytad  with  regard  to  tha  ellecls 
ol  tha  particulotei  on  EM  wave  prupayetion  In  tha  atmosphere 
The  peremetarliatlon  ol  site  distribution  Is  studied  within  the 
unifying  framework  ol  Ptarson'e  dietrlbution  curvee  The  invereloni 
ol  extinction  measurements  and  their  ratios  era  uonsldeied 
eepareialy.  end  the  paieniiiliilae  of  each  type  at  meesurameni 
are  Idenllfled  Work  lacking  In  each  ol  the  malhoda  reviewed  re 
Indiceted.  A method  of  determining  both  the  effective  complex 
refrtctivc  Index  end  sue  distribution  model  paiemetere  from  the 
seme  dels  Is  also  pissanted  Lastly,  determination  Irom  extinction 
ratio  data  ol  tha  complex  retractive  index  Independent  ol  alia 
dietrlbution  Is  discussed  and  error  inalyted  Author 


N78-28B27  Cologne  Univ  (West  Qermany).  Inct  fuel  Qeophyilk 
und  Meteofologla. 

THEORETICAL  STUDIES  OF  THE  TRANSFER  OF  SOLAR 
RADIATION  IN  THE  ATMOSPHERE 

M J.  Kerechgens.  E Reschka.  and  U.  Rental  In  AGARD  Opt. 
Propagation  In  tha  Atmosphere  May  1976  10  p rale  (For 

availability  ate  N76  29816  20-461 

Tha  trenalar  ol  solar  radiation  m one  dimanilonal  modal 
atmoepheras  hus  been  computed  lor  the  wavelength  range  from 
0.2  to  3 68  micrometer  with  an  tteretlve  solution  of  the  redlstlva 
transfer  aquation  Absorption  by  03.  H20.  C02.  02  and 
aoipsols  has  bean  taken  into  account.  Tha  lianimisslon  in  near 
infiered  bands  of  C02  and  H20  is  approximeted  by  anpoiieiitlel 
series  derived  from  spectral  measurements  Venous  vertical 
distributions  of  H20  and  aaroiols  are  considered  and  also  two 
dlllarant  boundaries  are  used:  a rough  ocean  surface  and  a bright 
■andy  datart  It  le  shown,  tor  instenca  that  as  a result  ol  the 
higher  albedo  ol  the  send  surface,  tha  absorption  Incraeaet  by 
6 10  7%  depending  on  tha  tolar  height.  Aeroiol  layers  In  the 
lower  troposphere  are  much  more  elfectiva  reepectlva  to 
abtorplion.  They  may  alter  by  elmott  40%  the  radiative  heating. 

Author 

N76-2SS2S  Phyelci  Leb.  RVO-TNO.  The  Hague  (Nethorlendt). 
THE  MBABUREMENT  PROQRAMME  OPAQUE  OF  AC/243 
IFANBL  IV/REQ.EI  ON  SKY  AND  TERRAIN  RADIATION 
T Baker  In  AGARD  Opt  Propagation  In  the  Atmosphere  May 
1876  10  p IFor  evellablllty  eae  N76-29816  20-461 

A measurement  program  on  optical  piramatars  ol  tha 
almotpheta  and  anvlronmantal  charvclarlttlcs  la  riported  Tha 
elm  ol  the  proiacl  Is  lo  davalop  a data  bait  ol  thoaa  partmattra 
ol  the  atmotphara  and  tha  anvlronmam  that  allact  the  parformanca 
ol  optical  and  aliotto-optical  sanaort  during  military  aparallpns. 
From  tha  coiialatlon  with  tha  mttaprological  data,  tha  potalbllltlii 
ot  loractitlng  tha  parformanca  ol  tha  above  mantloniid  aantora 
will  bt  studied  The  program  ooniitit  ol  a minimum  requlrtd 
ttl  ol  patamtiari.  lo  be  maatuttd  at  llaad  llmaa  (avtry  hour 
on  tha  hour,  local  mean  timt)  on  all  illtt  during  a period  ol  at 
laaat  two  ytars  At  tomn  ol  tha  titaa  a program  ol  racommanded 
■ddlllonal  maaiuremanls  will  be  cirtlad  out  during  limited  time 
periods  Author 


N76-28t2S  Forichungslnelltut  Fuer  Optik.  Tuebingen  (West 
Oermtnyl. 

EXPERIMENTAL  AND  COMPUTATIONAL  COMPARISON  OP 
DIFFERENT  METHODE  FOR  DETERMINATION  OF  VISUAL 
RANOI 

W Buechtemann.  H Hipp,  W.  Jttsan.  and  R Nauwlrth  In 
AGARD  Opt  Rropagallon  in  the  Atmoi)ihara  May  1876  18  p 
rail  IFor  evellablllty  sat  N7e-208I6  20-46) 

Thrae  visibility  matari  ol  dlHeranl  typa  hava  baan  tun 
•imultanaously  over  several  waaki.  At  the  lama  timt  aarotol 
ipactrt  ware  oollactad  using  an  optloal  counter  The  vliiblllty 
readings  ware  compared  under  savaral  maiaoiolngical  conditions 
and  a Junga  dlitrlbutlon  or  a modified  gamma  - dialrlbutlon 
hat  bean  lilted  to  tha  akparimanlil  aerosol  size  distribution.  Using 
Mia’s  theory  and  tha  data  recordad.  the  laadlnga  of  tha  instruminta 
have  been  compared  with  the  computed  totiil  extinction  and 
the  values  computed  based  on  actual  inatrumant  paramataia. 
it.  otiiecially  the  angular  response  in  the  case  ol  two  acattarlng 
type  Inalrumanta.  A good  egraemant  between  tha  observational 
visibilities  IB  obtained,  except  under  particular  meteorological 
cisnditlona  Computed  vialbllitlas  give  a generally  correct  prediction 
ol  the  meatured  axiinction  Author 


N76-2B830  Univaraitt  rtea  Sciancns  at  Techniques  da  Llllt 
(Francal 

RADIATIVE  TRANSFER  IN  A ECATTERINQ  ASSOREINO 
MEDIUM 

Y Fouquarl  and  J C.  Burlai  In  AGARD  Opt.  Propagation  in 
tha  Atmosphara  May  1976  14  p rets  In  FRENCH;  ENGLISH 
aummaiy  (For  availability  sea  N7e-2981E  20-461 

Tha  computation  of  ladlatlva  Iransitr  In  a acattaring  and 
absorbing  atmusphsra  is  particularly  complicated  baciuia 
absorption  by  gases  and  ncattaring  by  particlaa  ouour  ilmultana- 
ouily  The  most  suitabls  method  le  to  uta  tha  distribution  ot 
phonon  optical  path  to  disjoin  absorption  and  acattaring  Tha 
phonon  optical  path  distribution  is  computed  tor  a given  tcatlsilng 
medium  by  msani  of  Pads  approximation  Tha  aolutlon  ol  tha 
trantlar  aquation  is  found  by  any  approximaia  or  accurals 
malhod  and  absorption  by  gasts  la  computed  by  means  ot  band 
modalt  The  melhod  is  presented  and  applied  to  calculate  tha 
Inianalty  reflected  by  an  iiihomoganaous  cloud  Author 
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N7S'2M31  Clsrkuin  Coll,  of  Tochnology.  Potidim.  N.Y. 

FLUONEtCINT  AND  RAMAN  ECATTERINQ  IN  PARTI- 
CLES 

U Kaikar.  P J McNulty,  and  H.  Chew  In  AOARD  Opt. 
Propagation  in  the  Almoaphara  May  1976  8 p rala  (For 

availability  see  N76-2B81S  20-46) 

When  IneleBtlcilly  scattering  nnolaculai  are  distributed  within 
a small  particle,  they  respond  to  the  local  nonunllorm  aiaclromag- 
natlc  field  within  the  particle.  The  outgoing  Inelastic  Held  is 
ubtalnsd  by  matching  at  the  boundary  the  dipole  held  of  the 
emitting  molecules  plus  an  internal  field  with  the  outgoing  field 
In  this  way.  It  Is  possible  to  express  the  Inelastic  radiances  In 
terms  ol  the  geomaliy  and  optical  properties  of  the  particle,  of 
the  dlsliibution  ol  Inniastically  scattering  molsciiles  within  the 
particle,  and  of  thu  molecular  polarlzabilitv,  tor  both  coherent 
and  Incoherent  scattering.  Author 


N'/B'28032  Aerospace  Corp..  Los  Angelas,  Calif  Electronlos 
Raaaaroh  Lab. 

PHYSICAL  MODEL  FOR  STRONQ  OPTICAL  WAVE  FLUC- 
TUATIONS IN  THE  ATMOSPHERE 

H.  T.  Yura  In  AQARD  Opt.  Propagation  In  the  Atmosphere 
May  1976  24  p rale  (For  availability  sae  N7e-2B81G  20-46) 
Elementary  physical  argumahta  are  used  to  deduce  the 
qualltslive  functional  dapandanca  ol  amplitude  and  phase  atatlstios 
on  the  optical  wave  number,  propagation  distance  and  the 
paramaters  that  dasorlba  the  turbulent  medium.  An  attempt  Is 
made  to  dallneata  the  underlying  physical  msohanlime  which 
produce  such  fluctuations  and  as  such  the  deilvatlona  presented 
here  complement  the  more  rigorous  analysis  presantad  alsewhera. 
Although  the  discussion  Is  limited  to  the  basic  plane-  and 
apharical-wava  amplitude  and  phase  atatlstios  (or  constant 
turbulence  conditions,  the  extension  to  the  caae  of  Inhomogeneous 
turbulence  conditions  is  straightforward.  Finally,  the  propagation 
of  beam  waves  In  a turbulent  medium  la  datarmlnad  (tom  a 
knowledge  ol  the  propagation  characteristics  of  spherical  waves 
via  the  extended  Muygena-Fraanal  principle.  As  a result,  tha 
qualitative  dapandanca  of  the  charooiarlstles  of  beam  waves 
can  be  obtained  directly  from  tha  spherical  wave  coharanoe  length 
discussed  above  Author 


N76-28833  Qtfance  Research  Establishment  Valcartler  (Que- 
becl. 

LOO-NORMAL  PROBA6ILITV  DISTRIBUTION  OF  BTRONO 
IRRAOIANCB  FLUCTUATIONBi  AN  ABVMFTOTIC  ANALV- 

BIB 

Luc  R.  Bliionnatte  In  AOARD  Opt.  Propagitlon  In  the 
Atmoephsra  May  1976  10  p refs  IFor  svallablllly  see  N76-2S61S 
20-461 

The  asymptotic  solutions  for  the  first-  and  second-order 
atatlatloal  moments  of  the  amplitude  of  a plane  optical  wave 
propagating  in  a turbulent  atmosphere  are  derived  from  Maxwell's 
equations.  Theie  solutions  show  that  the  irradlancs  varlanoe 
diverges  to  Infinity  If  the  Irradlancs  probeblllty  dlslrlbutlon  la 
everywhere  log-normal  Therefore,  tha  widely  used  log-normal 
hypothesis  Is  Incompatible  with  the  observation  of  the  satura- 
tion of  tha  irradlancs  variance.  Using  the  same  asymptotlo 
solutions.  It  la  shown  that  tha  irradlancs  variance  tends  to  unity 
if,  altarnaialy,  the  wave  amplitude  has  a normal  distribution  In 
tha  saturation  region.  The  latter  result  Is  much  mote  consistent 
with  the  measured  saturation  levels  Finally,  direct  probabltity 
measuremente  In  a simulated  atmosphere  tend  to  confirm  that 
the  actual  distribution  is  close  to  normal  at  saturation  distances 

Author 


N76-2BB34  Oregon  Graduate  Center  for  Study  and  Research. 
Beavsricn 

TURBULENCE  EFFECTS  ON  TARGET  ILLUMINATION  BY 
LASER  TRANSMITTER:  UNIFIED  ANALYSIS  AND  EXPER- 
IMENTAL VERIFICATION 

J Richard  Kerr  In  AOARD  Opt.  Propagation  In  thu  Atmoipheie 
May  1976  27  p rale  Sponsored  In  port  by  OARPA  and 

AFSC  (For  availability  see  N76-2981E  20-461 

A phenomenuloglcal  .and  analytical  description  is  given  ol 
atmospheric  turbulanue  effects  on  laser  beam  waves.  Including 
the  Improved  target  Irradlance  characteristics  insulting  from 
cancellation  of  turbulence  induced  beam  wander  through 
reciprocity  tracking.  Tha  inechanlams  related  to  thu  mean 
irradlence  Include  diffraction,  wander,  and  wavafiont  distortion 
Ibsamspraedl,  while  liradiance  fading  Is  caused  by  wander,  first 
order  scintillation,  and  coherent  fading  The  phanomenologloai 
description  unillss  thi  often  fragmentary  and  Inconsistent 


treatment  ol  beam  wave  phenomena  found  In  tha  literature, 
and  is  sufficiently  eccurata  for  angineerrng  purposes  It  was  shown 
that  wander  csncallation  and  control  ol  the  transmitter  beam 
diameter  results  in  substantial  Improvements  rn  target  Illumination 
Tha  inalysas  art  compared  with  experrmantal  data  for  the  detailed 
statistical  and  spectral  charsctorlitlcs  ol  on-ixli  target  liradi- 
anca.  Author 

N76-2B836  Forschungsinstltut  Fuar  Optik  Tuebingen  (Weal 
Germany) 

PROPAGATION  OF  FOCUSED  LASER  BEAMS  IN  THE 
TURBULENT  ATMOSPHERE 

)f.  Rsidt  In  AluARD  Opt  Propagation  in  the  Atmosphere  May 
1976  12  p refs  (For  availability  see  N76-29B16  20-4B) 

Expenmenial  results  from  investlgstions  ol  Inslanteneous 
Intanslly  distributions  In  focused  Isssr  bsama  si  0.63  mioiomeltr 
and  10.8  micrometer  at  dlstencai  of  approximately  1.3  km.  6 km 
end  8.8  km  ers  praseniad  and  discussed.  At  0.63  micrometer 
the  beam  pattern  Is  broken  up  into  seveisl  diffraction  scale  spots 
beoausa  looueing  la  aeturated,  axcapt  for  weak  turbulence  and 
•hort  propegatlon  distance.  At  10.8  micrometer  tha  bsim  pattern 
Is  almost  uniform,  as  long  as  the  beam  dimensions  ste  smaller 
then  tha  correlation  length  ol  tha  amplitude.  Author 


N76-2B838  Pacific  Sierra  Rasairch  Corp..  Santa  Monica.  Calif. 

PROPAGATION  OF  FOCUSED  TRUNCATED  LASER  BEAMS 
IN  THE  ATMOSPHERE 

R.  F.  Lutomlrskl  In  AOARD  Opt.  Propsgstlon  In  tha  Atmosphere 
May  1676  14  p rets  IFor  avalliblllty  sea  N76-2BeiS  20-48) 
A formula  Is  derived  lor  the  mean  Intanslly  dlslrlbutlon  from 
a finite  bssm  In  terms  ol  the  complex  dlilurbance  In  tha  aperture 
end  tha  mutual  cohsisnca  function  (MCFI  for  a spherical  wave 
In  tha  medium.  The  lormula  la  usad  to  examine  the  ellacia  ol 
turbulence  on  tha  long  term  avenge  intensity  ptoduoad  by  a 
focused.  Iiunosted  Giuselen  iparlura  distribution.  It  is  shown 
that  whila  tha  vacuum  local  point  inttntity  will  Incraaaa  as  tha 
dtgrta  ol  truncstlon  daorasiss  for  a qlvan  Isiai  output  powtr, 
tha  allect  ol  tuibulanca  llmlls  Ihia  Incraasa,  and  that  tha  turbulenca 
can  virtually  allmlnata  the  vacuum  advantage  ol  visible  over 
Infrared  wavelengths  In  focusing  tha  beam  at  practical  tangts. 
Tranivtria  beam  paitarne  and  tha  on-axle  Inlentlly  are  shown 
lor  C02  wavelangth,  ind  a criterion  li  tstabllahad  for  tha  condition 
under  which  tha  turbulence  pravanti  allaotlva  focusing.  Author 


N78-2BI37  Queen  Elliabeth  Coll.,  London  lEnglandl.  Dept, 
of  Phyiloi, 

MEABUREMENT8  OP  THE  ATMOSPHERIC  TRANSFER 
FUNCTION 

J C.  Dainty  and  R.  J Scaddan  (Imperial  Coll,  ol  Sol  and  Tachnol.l 
In  AOARD  Opt.  Ptopagallon  In  tha  Atmosphere  May  1978 
14  p refs  (For  ayailablllty  tea  N7e-2981B  20-46) 

A wavefront  folding  Intarlaromater  has  bstn  constructod  with 
which  tha  long  time  averaged  modulation  traniler  (unction.  MTF, 
of  tha  atmoapheri  can  be  measured  The  Initrutnant  was  used 
to  determine  the  MTF  over  10  nights  In  Juns  1874  at  Meuns 
Kca  Obsanrslory.  Hswill.  using  bright  stare  as  sources.  The  form 
of  the  MTF  st  sspaietlons  of  a tew  centimeters  In  the  pupil 
sgrsiitl  with  thsl  prariicltd  on  the  basis  ol  a Kolmogorov  spectrum 
of  turbulenca,  but  Ihete  was  a dcpatiure  at  larger  saparatloni 
Tha  MTFs  wore  highly  variable  both  Irnm  houi-lo-hour  and 
nlght-to-night,  the  wavefront  correlation  region  varying  from 
appioximaraly  4 tci  20  cm.  Incroaiiing  tiiu  zunith  angle  generally 
dacraased  the  correlation  taglon.  but  no  exact  lelatlonshlp  was 
observed  Author 


N76-29B38  Roma  Univ.  Iltaly). 

INTENSITY  CORRELATION  OF  RADIATION  8CATTEHED 
ALONG  THE  PATH  OF  A LASER  BEAM  PROPAGATING 
IN  THE  ATMOSPHERE 

M.  Bariololli.  M Carnavala  (Fundazione  Ugo  Bordoni.  Rome. 
Ilaly),  B Croslgnanl  (Fondazlone  Ugo  Oordoni  Romo.  Italy).  B 
Daino  IFondazIuna  Ugo  Bnrdoni.  Roma.  Italy),  and  P.  DiPorto 
(Fonrlailone  Ugo  Bordoni.  Roma.  Italy)  In  AQARD  Opt 
Propugntlon  in  tha  Atmosphaio  May  1976  9 p tela  IFoi 

svallablllly  sae  N76.29B1B  20-4BI 

Correlation  ptoperilea  ol  tha  einctromegniitic  Held  scattered 
away  horn  the  direction  of  propagation  ol  a laser  beam  are 
atudled.  Tha  correlation  could  be  used  for  whatievar  a direct 
tneasurameni  ol  tha  ecnltered  intanalty  is  dilllcult  due  to 
background  radiation  Correlution  inriusutamsnts  are  also 
connactod  witli  tha  scale  of  atmospheric  tuibiilenco  Author 
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N76-29839  Rome  Umv  (itelv) 

MliASURIMENT  OF  ATMOSPHtRIC  ATTENUATION  AT 

8328  A 

M Bertolotti.  M Ciin^ovtilu  (Foiulu^tonu  Uyo  Bordoni,  Rome. 
Italy).  0 Demo  (fondaiionu  Uyo  Borduni.  Ruidu.  Maly).  M.  Qaleotti 
(Fondaiiong  Ugo  BotdOMi,  Romu.  Iidly)  mul  D Setto  fn  AGARD 
Opt  Propeout'on  in  the  Atmosphonj  May  19  76  7 p (For 

uvailabiiily  ane  N'76  29818  20-40] 

Tha  influence  of  ll^e  lieu  iitmoiiphoit)  on  the  propayoiion 
propiHtiOB  of  lusoi  hofirns  tins  boon  Htudied  loi  a communication 
link  through  the  dutenninution  of  utmosphunc  attenuation 
stjtiaticii.  and  for  tlie  iiffocts  of  ttirlniluncu  and  iitmu&phenc 
conditions  Aiithoi 


N76*29840  Cunsigliu  Nu/iunulu  dullu  Ricuichu.  Fruacati  (Italy) 
lit  di  Rioerca  lullt  Onde  EletMuinugitetiche 
MEASUREMENTS  OF  ANGLE  OF  ARRIVAL  FLUCTUATIONS 
OF  A USER  SEAM  DUE  TO  TURBULENCE 
Anna  Contorlini  //>  AGARD  Opt  Propagation  in  the  Atmoaphert 
May  1976  B p refa  (Fur  uvailability  nee  N76‘29816  20*46) 
The  anglii  of  ni rival  fluctuations  \^ere  measured  for  a 
diverging  laser  beam  after  propagatron  through  turbulunce.  firatly 
through  a thin  layer  of  artificial  turbulerica.  then  through  the 
atmosphere  at  near  ground  levels  In  tha  first  case  the  inRuance 
of  tha  position  of  tha  layer  is  put  in  evidence  In  the  case  of 
the  atmosphere  approximate  values  of  the  Inner  scale  of  turbulence 
aitd  the  ttruetura  constant  are  dorived  by  a corttpanton  with 
the  theory  of  Tatarski  Author 


N76>2SS41  Hlasiey  Radar  Ltd.  Cowes  (Englund) 

A MULTIPLE  SCATTERIMO  CORRECTION  FOR  LIDAR 
SYSTEM 

J V Wlnitanlev  and  C.  Wigmorg  /rr  AGARO  Opt  Propigation 
in  tha  Atmosphere  May  19V6  13  p refs  (For  aviitlabllitv  see 

N76*29tt15  20*46) 

Multiple  scattering  phenomena  are  treated  as  effeotiva 
beam  broadening  mechanisms  At  any  given  range  the  amount 
of  beam  ovarlap  was  greater  m the  cases  of  tog  and  srrioke 
than  in  clear  air  In  addition,  the  amount  of  beam  overlap  increased 
II  tha  optical  dansity  incruasari  A beam  broudar^ing  correction 
factor  was  therefore  defined  as  the  ratio  of  beam  overlap  in 
poor  viitbllity  conditions  tu  that  in  clear  uir.  measured  at  the 
same  range.  Expaiimental  measuroments  ware  made  of  the  beam 
broadening  factore.  using  a GaAc  lidar  syettm  The  results  obtained 
were  expraised  as  a graph  of  curracticn  factor  versus  ixtinction 
coeffloier^l  for  each  range  ulemont,  enrJ  wore  >n  lair  agreement 
with  the  thaoreticil  models  of  Chu  end  Hogg  and  Kunkei. 

Authot 


N7S*28S42  Societe  Anonymu  do  Tulecommunicatruns.  Paris 
(France) 

MiASURSM&NT  OF  ATMOSPHERIC  ABSORPTION  BY 
UTILI2ATION  OF  AN  INFRARED  SOLAR  RADIATION 
RECEIVER  [MEASURES  OE  UAB80RPTI0N  ATMOSPHER 
IQUE  PAR  UTILISATION  O'UN  RAOIOMETRE  HETER- 
ODYNE INFRA-ROUGE  SOLAtRE] 

B Christophs  end  M.  Comub  fn  AGARD  Opt  Ptcipugaiirjn  ui 
the  Atmosphere  May  1976  13  p r<jfs  In  rMENCII  (For 

svflileullitv  see  N76-29816  20-461 

The  physioal  principles  undcMvIng  thu  coho^unt  and  incahorunt 
haterodyne  detection  technique  in  the  imddlo  infraicd  region  were 
described.  The  appllaation  of  this  technique  to  tire  mniisiinm^ent 
of  atmospheric  transparency  was  illustrated,  including  p'uMinta 
tion  of  tha  first  rasuMs  lo  far  available  Trimsl  by  YJA 

N76-2BB43  Naval  Research  Lab..  Washingion.  0 C 
PROPAGATION  OF  HIGH  POWER  LASER  BEAMS 
THROUGH  THE  ATMOSPHERE:  AN  OVERVIEW 

John  N Hayes  In  AGARD  Opt  Propugsticii  m the  Atmosphere 
May  1876  15  p refs  (For  availability  see  N76  29816  20  461 
The  major  categories  of  the  thermal  blunnung  pnenurminu 
encountered  m the  propagation  of  Migii  pownr  leuer  bi>am«>  m 
the  open  atmoephsre  arc  developed  Thn  huMc  phyMuni  ideau 
behind  each  type  of  bloor.ung  phenomonon  iirii  diauuHbod 
experimental  data  ai>d  theoretical  formulation  tiro  bnuriy  piebunieil 
that  show  ths  present  stote  of  knowledge  Author 

N76-2B844  Lincoln  Lab.  Mass  Inst,  of  Tech.  Loxnigton 

AN  OVERVIEW  OF  THE  LIMITATIONS  ON  THE  TRANSMIS- 
SION OF  HIGH  ENERGY  LASER  BEAMS  THROUGH  THE 
ATMOSPHERE  BY  NONLINEAR  EFFECTS 


S Edsiberg  fn  AGARD  Opt  Propaoetion  in  the  Atmosplinru 
May  1976  15  p refs  Sponsored  by  ARPA  (For  ovailubihty 

sen  N76-2B815  20-461 

The  important  nonlinear  affacts  which  limit  high  energy  laser 
propagation  through  the  atmosphere  arc  rovlowod  The  two  most 
impoilint  effects  ere  thermal  blooming  (or  thermal  delorniftsing) 
and  air  breakdown  within  the  beam.  A third,  lass  important 
affect  Is  stimulated  rornan  scattering  The  possibility  of  transmillmg 
laser  beams  through  fogs.  cluudH  or  haae  by  boring  holes  through 
these  atmospheric  media  with  the  lisor  beant  is  also  reviawud 
The  laser's  waveform  is  considered  tu  bo  a tram  of  pulses  It  Is 
shown  that  the  waveform  dotlgn  and  other  important  oarurnelofs 
such  as  range  to  tho  focol  plane,  aperture  and  focal  spoi  sue, 
pulstt  intonsity.  etc  . can  bo  chosen  to  ovoid  iho  thermal  blooming 
of  individual  pulses  attd  air  breakdown  Thu  limit  on  burirn 
propagation  is  then  caused  by  thermal  Uloomiitg  due  to  the 
rtumulstive  healing  by  the  pulses  in  the  train  An  added  sui  of 
paramiteri  than  controls  tnit  muttipulso  blooming  including  beam 
slaw  rate,  cross  wind  vslooity.  and  intarpulia  spaemg  Parametric 
tradeoffs  required  to  aatlsfeotorily  control  thermal  blooming  and 
quantitative  results  for  ssvsrsi  parametric  chmecs  ere  sum- 
mariied  Author 


N7S-2S84S  Nival  Rsiesrch  Lab . Washington.  D C 

NUMERICAL  METHODS  IN  HIGH  POWER  LASER  PROPA- 
GATION 

Peter  B.  Ulrich  In  AGARD  Opt-  Propagation  in  the  Atmosphere 
May  1976  19  p rail  (For  avalliblllty  sea  N76-29ai6  20  46) 
Numerical  solutions  to  tha  complex  nonlinear  problems  of 
tha  Interaohon  of  high  energy  lasers  with  tha  atmosphere  have 
played  an  important  role  In  tha  understanding  and  devalopmant 
of  this  Important  and  Interesting  field  Summariiid  are  the  relevant 
partial  diffarantlai  aquations  that  apply,  tha  kinds  of  numtrical 
algorithms  employed  in  their  solution  and  reprsianiatlva  results 
of  a varlaty  of  oases  of  intarait.  Comparison  with  exptrimeni  is 
made  wharavor  poisibla.  Other  affecte  which  impact  the  thermal 
blooming  phanomana  are  also  addressed  Author 

N7S*2SB4S  Lincoln  Lab..  Mass.  Init.  of  Tech.  Laxington 

THE  LIMITATIONS  IMPOSED  BY  ATMOSPHERIC  BREAK* 
DOWN  ON  THE  PROPAGATION  OP  HIGH  POWER  LASER 
BEAMS 

D E.  Lancioni  In  AGARD  Dpt.  Propagation  in  the  Atmosphere 
May  1976  12  p itti  Sponaored  by  ARPA  (For  availobility 

see  N76-29815  20*46) 

Tha  results  of  a saries  of  axparimants  on  laser  Induced  air 
breakdown  at  106  and  1.06  micromatari  sro  reported  Threshold 
intensities  for  breakdown  were  determined  for  clean  ait.  aerosols, 
and  single  particles.  The  clean  air  threshold  was  found  to  ba  In 
good  agreement  with  microwave  breakiJuwn  ttieory  The  preiince 

of  eeroBol  particles  wea  found  to  lower  the  threshold  by  an 
amount  which  depandad  mbinly  on  particle  ilie  and  laser  pulee 
length.  Only  e slight  materiel  dependence  was  found  with  the 
one  exception  of  water  partlolea  which  had  the  laaat  affect  on 
ihrashold.  The  particle  Induced  thresholds  were  found  to  loele 
as  wsvelength  to  the  minus  two  power  for  100  nieo  pulee 
lengths  The  dynamics  of  the  particle  initiated  thresholds  were 
studied.  For  Intensities  slightly  ebovs  threthold  the  plume  grew 
within  the  beam  as  an  sxisymmetric  volume  surrounding  the 
particle  At  higher  Intensities  the  plaenra  formed  as  a highly 
absorbing  thin  disk  which  grew  rsdlally  and  propagated  beck 
towards  the  laser.  Author 


N76'29847  Lincoln  Lab  . Mass  Inst,  of  Tech..  Lexmgton 

EXPERIMENTAL  DETERMINATION  OF  SINGLE  AND 
MULTIPLE  PULSE  PROPAGATION 

R W ONeil.  H.  Kleimin.  snd  H R Zwicker  fn  AGARD  Opt. 
Propagation  in  the  Atmosphere  May  1976  13  p refs  Sponsored 
by  ARPA  (For  avelleblllty  sea  N76-2eei5  20-46) 

Thermal  blooming  of  focused  singln  and  multiple  pulse  liters 
IS  considered.  Experimental  procedures  are  described  to  chsr- 
ecterizo  the  reduction  in  tar  field  irrsdlanco  observed  for  pulses 
whose  duration  is  comparable  to  snd  shorter  than  thn  acoustic 
transit  time  across  a focal  radius.  Experimental  measurements 
of  short  pulse  blooming  are  compared  with  a scalar  wave 
theoretical  computer  modal  embodying  the  medium  hydrodynam- 
ics Agraament  with  the  ahori  pulse  theury  ii  genarelly  good. 
All  experiment  was  designed  to  test  the  quantitative  predictive 
cepabllity  of  a steady  state  multiple  pulse  computer  code 
Blooming  of  a multiple  pulse  beam  was  measured  as  a function 
of  absorbed  energy  and  spatial  overlap  of  successive  pulses 
Agreement  between  the  sctuul  mensu'ements  and  those  prodiotad 
by  theory  was  veiy  good  Author 
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N76-2fl048  Oefanii  Advanced  Research  Projects  Agency. 
Arlington.  Va. 

COMPENSATED  IMAQINC 

James  W.  Justice  and  Raymond  P Uiu.  Jr  (RADC.  Grtffies 
APB.  N Y)  M AGARD  Opt.  Propagetiun  m the  Atmosphere 
May  1976  17  p refs  (For  availability  sse  N7B'2Q816  20-46] 
The  presence  of  the  atmosphere  degrades  the  imaging 
performance  of  large  tHiescopes.  Optical  phase  distartion  Imposed 
by  atmospheric  turbulence  causes  o loss  in  resolution  capabitny 
of  from  10  to  30  times  a systoin's  theoretical  perfarmancu  A 
compensated  imaging  approach  is  reported  which  allows  the 
retrieval  of  low  contrast  information  by  active  adaptation  of  the 
telescope  system  to  atmospheric  conditions  This  is  accumplished 
through  the  use  of  real  time  WHVufront  sensing  cnupled  with 
fast  response  dofurmeble  optics  In  practice,  the  wavefront  uiitiriing 
the  telescope  is  measured  to  determine  its  vwavofront  deformation 
(optical  path  length  differenca  across  the  aperture)  and  a mirror 
Is  then  deformed  to  the  con)ugBte  of  the  deformatlor^s.  producing 
a near  diffraction  limited  Image  on  a senior.  Analyaiu  of  the 
wBVcfront  correction  capabilities  has  been  completed.  Author 

N76*29B49  Consiglio  Nezlonal  dalle  Ricerche.  Bologna  (Italy) 
DETERMINATION  OP  SUNT  VISUAL.  RANGE  PROM  LIDAR 
SIGNATURES.  ANALYSIS  OP  SIMUUTEO  SIGNATURES 

Mario  Gaul,  Vittorio  VIoenlini,  Luca  Pantani,  Bruno  Rarficati. 
Leopoldo  Stefanuttl.  end  Christian  Werner  (DFVLR)  In  AGARD 
Opt.  Propagation  in  the  Atmoaphure  May  1976  19  p refs 
(Fur  availability  see  N76-29ei5  20*46) 

The  measurement  of  the  alant  viaual  range  by  meant  Of 
Ildars  involves  two  main  problama.  Ihe  aKtractiort  of  the 
atmospheric  eKtinction  coefficleni  from  the  lidar  signature  and 
the  calculation  of  the  slant  visual  laiige  from  the  extinction 
coefficient.  These  problems  were  volved  for  the  particular  situation 
of  I landing  In  low  visibility  conditions.  An  equation  was  obtained 
which  allows  the  computation  of  the  visual  range  from  the 
axtlnotion  coefficient  in  every  hour  of  the  day  both  (or  extended 
and  point  sources  In  order  to  compare  the  different  methods 
for  the  extraction  of  the  axtinctior)  coefficient  from  the  Ildar 
iignaturei  some  atmospheric  situytions  wore  simulated  on  a 
computer,  and  tha  Ildar  equation  was  cektilutud.  The  simulated 
signaturfi  ware  than  prooeased  by  different  methods  and  the 
results  ware  collated.  A new  procedure  for  tha  procossing  of 
Ildar  Iignaturei  was  introduced  Author 


N7S*2B860  California  Univ.,  San  Diago 
COMPUTER  SIMULATION  OP  ATMOSPHERIC  TURBU- 
LENCE ANCI  COMPENSATED  IMAGING  SYSTEMS 
B.  L McOlamery  In  AGARD  Opt  Propagation  In  tha  Atmosphere 
May  1970  17  p rafi  (For  availability  sea  N76-29816  20*46) 
The  earth's  turbulent  atmosphere  severely  limits  the  resolution 
of  conventional  ground  based  telescopes.  Methods,  of  reduoing 
this  limitatlan  for  ground  bsied  telesoopes  Include  post  detection 
prooeasing  In  which  the  blurred  recorded  Image  Is  prooessed  to 
axtrsot  Information  not  dlscernabln  to  the  human  visual  system, 
and  pre’ditectlon  compensation  In  which  ti>e  wave  front 
deformations  ate  dynamically  corrected  In  the  optical  system 
before  the  image  Is  recorded.  Computer  simulations  of  both  of 
these  mothods  are  presentad.  The  simulationa  demonetrate  that 
the  post  detection  processing  method  produces  only  moderate 
Improvement  in  resolution  due  to  signal  to  noise  limitations  while 
the  pre-detection  method  gives  very  significant  Imptovemunls 
As  a part  uf  the  simulations,  tachniques  of  generating  In- 
stantaneous realliatlons  of  wave  fronts  deformed  by  utmoepherio 
turbulence  and  their  corresponding  point  spread  functions  ere 
presented.  Author 

N76-2SS61  Optical  Science  Consultantu.  Yorbe  Linda.  Cellf. 

HOW  MANY  PICTURES  DO  YOU  HAVE  TO  TAKE  TO  GET 
A GOOD  ONE? 

David  L Fried  In  AGARD  Opt.  Propagation  In  the  Atmosphere 
May  1976  11  p refs  (For  availability  sue  N76-29816  20-46) 
In  shori  exposure  imaging  through  turbulence,  there  is  some 
probability  that  the  image  will  be  nearly  diffraction  lirnitod  because 
the  inatantoneous  wave  front  distortion  over  the  aperture  wee 
negligible.  It  is  shown  thut  the  probebilily  of  ublelniny  a good 
short  exposure  Image  corresponds  to  a hyperspace  Integral  In 
which  the  bpatlal  dimensions  ere  the  mdepandeiit  random 
coefficients  in  on  orthonormni  series  expansion.  It  is  equal  to 
the  probability  tnat  a randomly  chosen  point  In  the  hypertpace 
will  lie  within  a hypersphere  of  unit  radius,  the  points  in  the 
hyperspace  being  randomly  chosen  in  accordance  with  the  product 
of  independent  Gaussian  probability  distributions  • one  distribu- 
tion for  aach  dimension.  The  variances  of  these  dlstrlbutlone  are 


directly  proportional  to  the  eigenvalues  of  the  Karhunen-Loave 
equation.  This  hyparspace  integral  (Involving  up  to  several  hundred 
dimensions)  has  been  evaluated  using  Monte  Carlo  techniques 

Author 

N76-288B2  National  Oceanic  and  Atmoephenc  Administration. 
Boulder.  Colo. 

REMOTE  PROBING  OF  WINDS  AND  REFRACTIVE  TURBU- 
LENCE USING  OPTICAL  TECHNIQUES 

S.  F Clifford  In  AGARD  Opt.  Propagation  in  tha  Atmosphere 
May  1976  10  p refs  (For  availability  see  N76'28815  20-46) 
Techniques  of  measuring  wind  and  refractive  turbulence  by 
iiBiiH)  both  active  and  passive  optical  sources  are  considered  A 
paesivo  wind  eensor  was  developed  that  requires  no  active  light 
source,  it  responds  to  fluctuations  of  light  reflected  from  a target 
to  determine  the  average  oroiswind  Finally,  progress  was  made 
in  the  application  of  honiontal  path  tachnlquea  to  the  problem 
of  remotely  sensing  wind  and  refractive  turbulenoa  profllas  aloft 
from  obstrvationt  of  stallar  scintillations.  The  operatlonel  principles 
of  these  devices  are  analyzad  and  their  performances  compared 
to  more  conventional  mattorological  instruments.  Authoi 


N76-2S86S  California  Unlv  ; La  Jolla. 

MEASURED  VISIBLE  SPECTRUM  PROPERTIES  OF  REAL 
ATMOSPHERES 

S.  Q.  Duntlay  h\  AGARD  Opt.  Fiopagatlon  in  the  Atmosphere 
Mey  1976  14  p ref  (For  availability  see  N76-29815  20-4e] 
Measurements  of  the  visible  spectrum  properties  of  the 
Btmoaphera  which  govern  the  apparent  contrast  of  distant  objects 
have  bean  made  from  auoraft.  ipececraft.  and  ground  stations 
in  various  parti  of  the  world  throughout  the  past  thirty  years 
Samples  of  these  data  are  praianted  and  the  techniquoit  of 
meaturamant  ihet  ware  used  ere  deacribed.  Examples  are  given 
to  Illustrate  how  the  data  can  be  used  to  predict  the  limiting 
ranges  of  detection,  recognition,  clesslflcatlon,  and  identification 
of  any  spaolflo  ob)ect  by  airborne,  ipaceborne,  and  ground  based 
observers  or  imaging  dtvices.  Author 


N76-2SBM  Foriohungalnstitut  Fuer  Optik,  Tuebingen  (West 
Germany). 

PASSIVE  AND  ACTIVE  ATMOSPHERIC  VISION 

D.  H.  Hohn  h)  AGARD  Opt.  Propagation  In  the  Atmosphere 
May  1976  Bp  rafi  (For  availability  laa  N76-26818  20-461 
Tha  main  faaturei  of  a uniqut  theory  of  atmospheric  paaaive 
and  iotiva  vialon  for  0.2b  mioromatar  to  14  mioromaiera  are 
dliouiaed.  Tha  ilBnal-to-nolao  ratio  corraiponding  to  the  dataotlon 
of  tha  Villon  signal,  i.s.  tha  apparent  radiance  of  the  obarvatlon 
site,  la  uied  ii  tha  baalo  physloally  limiting  magnitude.  It 
estnhliihii  a general  vision  formula.  Different  noise  limitations 
(detantor,  davict  radiation,  signal  photon  noisa)  were  used  to 
derive  Dpeolal.  more  appllcabla  equations  The  thaoreticol  retulti 
were  applied  numerioally  to  paesiva  thermal  vision.  Tha  optlmlza- 
lion  of  optoelectronic  vision  lyetems  wet  considered  by 
approaching  elgnel  limited  photon  noise  conditions  In  contradic- 
tion to  blip  conditions,  and  by  using  reduced  wavelength  bands 
for  atmospheric  vision.  Flnilly,  the  problem  of  defining  end 
mudsuring  cheractf rIsUc  lengths  comparable  to  the  visual  range 
6 was  considered.  Author 


N76-29B6B  Physics  Leb.  RVO-TNO.  The  Hague  (Netherlands) 
DECREASE  OF  CONTRAST  IN  THE  ATMOSPHERE: 
STATISTICAL  PRESENTATION  OF  THE  RESULTS  OF 
DAYTIME  AND  NIGHT-TIME  MEASUREMENTS 
J.  VanSchle  and  J Rogge  (Roy.  Mil.  Acad.,  Breda.  Netharlands) 
In  AGARD  Opt.  Propagation  in  the  Atmosphere  May  1976 
16  p refs  (For  availability  see  N7e-29615  20-46) 

An  outline  is  given  of  the  model  in  which  the  decrease  of 
contrast  in  t)te  atmosphere  in  the  visible  region  is  dcKcribed 
with  two  parameters:  the  extinction  cuoffiolunt  end  the  lutninurica 
of  the  atmosphere,  also  the  distance  over  which  the  initiol  contrast 
Is  halved.  Is  introduced.  The  results  of  a number  of  measurements 
of  these  parameters,  both  at  day  end  at  night,  are  presented  in 
the  form  of  several  histograms.  Some  comniNnts  concerning  the 
resulte  of  the  various  measurements  are  given  Author 


N76-2BBB6  Norwegian  Defence  Research  Establishment.  KJeller. 

BENDING  OF  RAYS  OF  LIGHT  ABOVE  THE  SEA  SUR- 
FACE 

P.  A.  Stokseth  and  A.  Nordbryhn  In  AGARD  Opt.  Propagation 
In  the  Atmosphere  May  1976  14  p refs  (For  aviillabllity  see 
N7e-29816  20-46} 
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46  GEOPHYSICS 


A tomparature  dllleranca  belwean  ihu  sea  anil  the  air  above 
it  Beta  up  a stable  vertical  air  temperature  giadient  in  the  llret 
(aw  matere  above  the  sea  surface  This  temperature  inhomogenelty 
causes  a timllai  relractiva  irides  gradient  Raya  of  light  pasting 
through  this  optical  iiihomogetiaous  medium  arn  bent,  and  imaging 
of  objects  through  this  medium  itiay  baiub|ecl  to  strong  distortion 
Such  Image  distortion  has  been  Investigated,  ihcoretlcallv  and 
aaperlmentally  The  main  exparliiierilal  results  were  obtained  by 
taking  pictures  of  a suitable  lest  ob|ucl  with  u photographic 
camera  and  a telephoto  lens  at  8 2 km  raiigo  just  above  the 
sea  surface.  From  ihese  pictures  typical  lorms  and  magniludat 
of  the  distortion  were  found  A mathematical  modal  tracing  ityt 
of  light  through  a vertlcaltv  varying  optical  medium  was  iraod  to 
predict  Image  distortions  The  theoruticsl  rnsults  havn  been 
compared  with  the  ssporimuntal  rusiilts.  and  good  similarity  has 
bean  found  Aiitimi 

N78-2nB7  Maroonl-Elllot  Avionic  Systnms  Ltd.  Basildon 
(England). 

ATMOBPHERIC  LIMITATIONS  Of  ACTIVE  AND  PASSIVE 
NIQHT  VISION  SYSTEMS 

E Q.  D.  Younga  /n  AQARD  Opt.  Propagation  In  the  Atmoapharn 
May  1976  7 p rafe  (Foi  availability  tau  N76'28816  20-461 
The  ways  in  which  the  aarth'a  atmoaphara  aifaol  the  image 
quality  of  night  vialon  davlcai  eie  dlscusaad.  and  of  particular 
Intariit  hire  Is  the  effict  on  apparent  contratt  Aimoaphailc 
problems  era  considered  that  lie  aisociited  with  tha  iiee  of 
aupplamantary  Illumination.  Continuously  amllling  saarchllghta  aia 
briefly  outlined,  and  lechniquee  associated  with  pulsed  lllumlnetora 
ere  contldeted.  A summery  Is  giver  ol  s basic  mathenvallcal 
modal  (or  auch  a lystem.  Author 


N7S-29SBS  Elba  G m b.H.,  Holdelberg  (Watt  Germany). 

USING  LIDAS  POR  MEASUfllNG  VISIBILITY 
James  F.  Huger  /ri  AQARD  Opt.  Propagation  In  lha  Atmosphare 
May  1976  8 p lafi  (For  availability  see  N7e-2981B  20-461 
The  pcrformince  of  slant  visibility  equipment  end  tha  data 
prooeiilng  techniquai  uead.  ere  daicribad.  Spcclel  attention  It 
given  to  the  correlation  date  which  comparei  the  accuitoy  ol 
the  elenl  vltibllltv  lystam  to  that  of  i racognlied  iranemletame- 
ter.  Approxlmiltlv  800  elent  visibility  reidinge  were  oompated 
with  thi  irensmiiiomettr  vlilbllllv  data  at  three  different  airporit 
In  ordar  to  obtain  the  correlltlon  function.  The  raiulla  ihow 
that  In  slant  virlblllly  raadingi,  although  conilitenlly  higher  then 
the  tianimleiometer  vlilblllty  reiding,  the  factor  la  tlweyi 
approklmataly  two.  Therefore  the  ourralatlon  leotor  la  t aonittnt. 
and  the  vlilblllty  data  plote  of  the  two  syittme  lie  exectly  perillel 
to  one  another  Aulhoi 


N76-29SSB  Oeuteohe  Forschungt-  und  Veriuoheanitalt  (utr 
Lull-  und  Riumfahrt,  Oberpleffenhafen  (Wait  Qermany). 

THE  INFLUENCE  OF  THE  ATMOSPHERE  BETWEEN 
HELICOPTERS  AND  OROUNO  TARGBTB  ON  THE  DOWN- 
WARD AND  UPWARD  VISIBILITY 

H.-E  Hoflmann  M AQARD  Opt.  Propagitlon  In  the  Atmuipherc 
May  1976  16  p refe  (For  avillabllltv  aae  N7e-2g815  20-46) 
During  some  preliminary  vlelblllty  llr-to-ground  and  ground-to- 
air  teita  In  autumn  1874.  tha  maximum  detection  range  end 
the  maximum  recognition  range  ware  determined  A Leopard 
lank,  a 1.6  t military  truck  and  a special  teat  board  were  obaarved 
from  Hr  to  ground  The  axperlmenta  took  place  only  at  itanderd 
vlslbllltlei  between  36  end  67  km  - the  maximum  detection 
range  ground-to-air  waa  between  6 end  12  km  larger  than  the 
maximum  dataotlon  range  air-to-ground.  The  maximum  raougnitlon 
range  air-to-ground  waa  up  to  2 km  smallir  than  the  maximum 
datootlon  ranga  The  maximum  dalectlon  range  lor  obiarvatlone 
ol  e speclel  tail  board  waa  imallar  than  that  for  nbaervetlone 
ol  the  1.6  t military  truck  Tha  maximum  racognitlon  renget. 
however,  determined  at  obiarvatlons  ol  the  test  board  and  of 
tha  1.6  t military  truck  did  not  dlfferantleta  ilgnlflcantly  from 
each  other.  Author 
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InclucloH  o«nelicii 


N7S-230t4/|l  Advliory  Qraup  for  Aaroaticca  nmairoh  Bird 
Davalapmairt,  Parii  IFronca). 

MEDICAL  REQUmEMENTI  AND  EXAMINATION  PAD. 
CEDUHES  in  relation  to  the  tasks  of  TODAY'S 
AIRCREW:  EVALUATION  OF  THE  SPECIAL  SENSES  FOR 
FLYING  DUTIES 

G.  Fariirlal.  ad.  Fab.  1976  94  p rata  In  ENGLISH,  partly  In 
FRENCH  Praiariled  at  Aeioipana  Med  Panal  Maatlna.  Naplaa. 
16-20  Sap.  1974 

IAOARD-CP-1621  Avail:  NTIS  HC  $4.75 

Medical  raqulramanti  and  axamliratlon  procaduraa  In  ralalion 
to  lanaory  taika  ol  aircrews  era  raportad  For  Individual  titlaa, 
aaa  N75-23086  throuph  N76-23097. 

NTB-230S6  Advisory  Group  lor  Aaiospaca  Raaaaroh  and 
Oavalopmant.  Paris  (Franca). 

MEDICAL  RIOUIHSMENTS  AND  EXAMINATION  PRO- 
CIDUNIS  IN  RELATION  TO  THE  TASKS  OF  TODAY'S 
AIRCREW:  INTRODUCTORY  REMARKS 

Arlatloa  Soano  In  lit  Mad.  Raqulraidanta  and  Exam.  Procaduraa 
In  Relation  to  the  Taalta  of  Today's  Aircrew  Fab.  1975  3 p 
rail  (For  availability  see  N7B-230S4  14-Ell 

Iho  madloal  and  aptitudinal  aalactlon  of  aircrew  and  pailodical 
examinations  of  (hair  phyilopiyahologlcal  alllolenoy  are  nacaaaary 
to  define  bettir  fitneau  In  relation  to  parcaptiva  capacltlas,  to 
standards  lor  visual  and  hearing  devicas.  and  to  Intalllglblllty  of 
apaaoh  transmitted  to  the  aircrew  In  flight.  G.G. 

N7E-210SS  Aarospaoa  Madloal  Research  Labs.,  Wrlght-Patterson 
AFB.  Ohio. 

EVALUATION  OF  ROLL  AXIS  TRACKING  AS  AN  INOICA- 
TOR  OF  VBSTIBULAn/SOMATO  SENSORY  FUNCTION 

A.  M.  Junker  and  C.  R.  Replogla  In  AQARD  Med.  Requirements 
and  Eiiam  Proeadurvr  In  Relation  to  the  Tasks  of  Today's  Alroraw 
Feb.  1975  8 p rafa  (For  availability  see  N7B-230e4  14-51) 
To  laain  more  about  the  effeott  of  vestibular /somato  sensory 
Information  upon  visual  motor  control,  a toll  axis  tracking  simulator 
was  davelopad.  A dasorlptlon  of  this  simulator.  Including  the 
ability  to  run  with  and  without  motion  cuss,  Is  given.  Large 
amplitude  roll  angle  motion  oues  were  used,  The  effects  of  various 
plant  dynamics,  relating  to  plant  complexity  on  tracking  perform- 
ance. ara  discussed.  For  a particular  set  of  plant  dynamics  requiting 
a considerable  amount  of  lead  compensation.  It  Is  shown  that 
BUbjeots  perform  significantly  batter  with  the  presence  of  motion 
cues.  It  has  been  suggested  that  primarily  vestibular  lyatem 
contributions  allow  motion  cues  to  eld  pilot  performance 

Author 


N7B-230S7  Institute  ol  Aviation  Medicine.  Fuerstenleldbruck 
(West  Germany! 

THE  EFFECTS  OF  PURE  TONE  HEARING  LOSSES  ON 
AVIATORS'  SENTENCE  INTELLIGIBILITY  IN  QUIET  AND 
IN  AIRCRAFT  NOISE 

G R.  Froellch  In  AQARD  Mad.  Requirements  and  Exam. 
Procaduraa  In  Ralalion  to  the  Tasks  of  Today's  Aircrew  Feb. 
1975  4 p (For  availability  see  N75-23084  14-611 

Pure  tone  sudlomatiy  remains  the  basis  lor  the  acceptance 
ol  applicants  as  wall  as  the  annual  follow-upa  of  rated  pilots. 
Speech  audiometry  In  quiet  Is  very  afflclent  for  the  ysseaament 
of  diseblllty  lor  compensation  and  the  aalactlon  of  hearing  aids, 
but  not  lor  decisions  on  deafened  all  crew.  Present  audlomatno 
atsndards  lor  rated  aircrew  make  eure  (hat  avlatori  with  hearing 
losses  admitted  by  standards  have  no  difficulties  with  inflight 
voice  communication.  The  decision  on  the  disposal  of  experienced 
but  deafened  alroraw  should  be  based  on  the  dlsorlmlnatlon  ol 
connected  speech  in  the  preeancs  of  a background  aircraft 
noise.  Author 

N7B-230SS  Naval  Aarospaoa  Medical  Rasearoh  Lab..  Pansaools. 
Fla.  Acoustical  Solancas  DIv. 

ASSESSING  AN  AVIATOR'S  ABILITY  TO  HEAR  SPEICH 
IN  HIS  OPERATIONAL  ENVIRONMENT 

Carl  E.  Williams,  James  D Mosko,  and  James  W.  Qreena  In 
AGARD  Med.  Requirements  and  Exam.  P’oeeduras  In  Relation 
to  the  Tasks  ol  Today's  Aircrew  Feb.  1975  10  p refs  IFor 

availability  see  N75-230B4  14-611 


The  use  ol  multiple  word  test  Items  Is  atralyred  whether  rt 
Inlluencoa  the  intelllplbllity  function  of  test  words  relative  tu 
tharr  prasantatlon  as  single  word  test  Items  and  whether  such 
Items  provide  a saneltivs  msasure  of  an  Individual's  ability  to 
hear  speach  in  aircraft  acoustical  environments.  High  quality  tape 
recordings  were  constructed  of  single,  double,  and  triple  word 
lest  Items  from  six  monosyllabic  word  lists  of  the  Modified  Rhyme 
Tast  (MRTI,  a multiple  choice  Intelligibility  test  The  test  words 
were  Incorpornted  In  a carrier  phrase  somewhat  analogous  to 
typical  aircraft  radio  rneaeages.  The  rerrordad  lists  wore  mixed 
with  shaped  noise  end  played  back  to  a group  of  listeners  at 
three  signel-to-nolse  rotlos  At  the  twu  beat  slgnal-to-nolae  ratios 
( I 4 db  and  0 dbl.  there  was  little  difference  in  overall  listener 
performance  for  the  single,  double,  and  triple  word  test  Items 

Auttior 


N7B-2308B  Army  Aeromadical  Rasearch  Lab . Fort  Ruckar.  Ala 

CHARACTERISTICS  OF  NEW  GENERATION  MILITARY 
NOISE  CANCELING  MICROPHONES 

Robert  T.  Camp,  Jr.,  Ban  T.  Moio,  and  Jamas  H.  Patterson  In 
AQARD  Mad.  Raquiramants  and  Exam.  Procedures  In  Relation 
to  the  Tasks  of  Today's  Aircrew  Fab.  1976  6 p (For  availability 
sea  N75-23094  14-511 

Military  voice  oommunloallon  aystami  have  two  undaaltabla 
chaiactarialloa:  HI  they  have  axoaiilvt  dlatortlon  that  cauaat 
low  Intalllglblllty:  and  (21  they  emit  exoaative  nolae  which 
oonetltutea  an  acouitlc  haxard  to  military  pareonnal.  A prototype 
voice  communication  eyiitm  la  davalopad  that  Includaa  a naw 
ganaratlon  nolat  cancilling  mlorophona.  Reaulli  ol  a teat  are 
praaintid  to  allow  that  near  flald  llnaarlty  and  Improved  nolta 
cancelling  charaotailitics  era  the  datirad  charaotarlatica  of  future 
nolle  canoalllng  microphonaa.  Author 

N79-23090  Cantia  Principal  d'Expartlias  Madloilat  du  Perionnal 
Navigani,  Parle  IFrancal. 

TH9  ROLE  OF  VOCAL  AUDIOMETRY  IN  THE  SELECTION 
OF  NAVIOATfON  PERSONNEL  [U  PART  DE  L’AUDIOMET- 
RIE  VOCALE  DANS  LA  SELECTION  DU  PERSONNEL 
NA  Via  ANT  I 

P Blanc  and  J.  D P.  Baatlin  In  AQARD  Med.  Requlraments 
and  Exam.  Procaduraa  In  Ralitlon  to  tha  Taika  of  Today's  Alroraw 
Fab  1975  3 p In  FRENCH  (For  availability  laa  N76-23084 
14-511 

Dllfaraht  clinical  prooaduras  and  lunctlona  of  examining  and 
diagnosing  hairing  problama  ol  navigation  pareonnal  iri  dlsoussad 
Data  lit  given  on  louilliatlon  of  dsafniii,  ohyslologlcil 
turvinllanco  of  navigation  parsonnal  problama.  and  standards  for 
normal  airiil  lauuilly  Tha  application  ol  thiaa  mathodi  to 
paraonnal  aalactlon  are  alio  aximlnad.  Trtnil.  by  E.H.W 

N7B-230S1  Erlangin-Nurembarg  Univ.  (Wist  Oirtniny)  Dapt. 
ol  Phyilology 

OSJECTIVI  ELiCTROPHVEIOLOGlCAL  MEASUREMENTS 
OP  BAR  CHARACTERISTICS,  INTELLIGISILITY  OF  VOWELS 
AND  JUDGEMENT  OF  THE  STAGE  OF  AHENTION 
Manfrid  Sprang  In  AQARD  Mad.  Raqulramanti  and  Exam 
Prouedutai  In  Relation  to  the  Teaks  ol  Today's  Alroraw  Fab 
1976  to  p refi  (For  availability  an  N7E-230B4  (4-511 

Tha  Influance  of  abort  tima  annoying  nolle  upon  evoked 
human  raeponaea  can  be  demonstratad  If  tha  nolle  reichaa 
Intantitlai  around  70  db  Ear  characterlstica  maaaurad  ahow 
objactivaly  tha  behavior  of  tha  Individual  aer  In  tha  range  abova 
the  Inoraaaad  thraiholdi  Baaed  upon  their  courie  companiiiing 
hearing  aldi  can  be  adapted  which  do  not  only  impllfy  In  a 
variable  degree  but  alto  may  show  even  • range  ol  attenuation 
with  Incriiilng  lound  praiiuti  lavala  In  soma  ipaclal  ciaai  ol 
racrultmant  Uilng  oomputir  ganaratad  vcwali  aa  axictly 
trlpgeiad  itimull  tvoktd  raiponaat  have  bean  recorded  with  a 
16  to  37%  Inoraaia  compartd  with  apaach  nolaa  atimulatlon  ol 
equal  inianiliy  near  thraihold.  FIrat  trials  ara  raportad  to  salaci 
the  iingla  rasponsai  oorraiponding  to  tha  FFT-EEQ  apaotre,  thus, 
overcoming  the  Influinci  of  different  eljgae  of  ettentlon.  By 
this  meins  new  deta  may  be  gathered  concarnlng  tha  change 
ol  evoked  potantiala  from  change  of  attention  doing  additional 
taake,  having  multlianaory  Input  or  succumbing  sedation.  Author 


N76-230B2  Italian  Air  Forca  Medico- Ltgal  Inil..  Milan. 

THE  IMPORTANCE  OF  THE  DOBAOE  OP  THIOCYANATES 
IN  URINE  AND  BLOOD  OF  FLYING  PERSONNEL  POR  THE 
PREVENTION  OP  DISEASES  OP  VISUAL  FUNCTION 

Q Duraitinl.  F.  Zaio.  end  Q.  BartonI  IMIlan  Univ.l  In  AQARD 
Mad  Raqulramanti  and  Exam.  Procaduraa  In  Ralitlon  to  tha 
Taiki  ol  Today'!  AIrcraw  Fab.  1975  5 p rals  IFor  availability 
•ae  N76-23084  14-51) 
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Thft  rtflfltioniihip  betwoen  tho  quantity  of  cyanides  introduced 
into  the  organism  with  smoke,  the  increase  of  thiocyenides  m 
organic  fluids  (blood  and  urine)  and  any  impairment  of  the  rnuitiple 
and  complex  functions  of  the  optic  nerve  was  considered.  The 
amount  of  thiocvanidas  present  was  measured  in  e group  of 
healthy  non-smokers  and  no  significant  increase  of  ihlocvamdes 
was  found,  either  in  the  urine  or  In  the  blood  and  for  comparative 
purposes  on  another  group  of  healthy  smokers  in  whom  a clear 
incrrase  in  the  average  thiocyanide  values  was  found,  especially 
m urine  and  in  proportion  to  the  number  of  cigarettes  smoked, 
in  comparison  with  nan  smokers  Particular  tests  of  central  and 
peripheric  visuul  function  showed  slight  impairments  or  results 
at  the  lower  limits  of  the  normal  score  (particularly  in  the  test 
of  visual  acutonesb  m reduced  lighting  and  in  mesoptc  campimoitv) 
in  60%  of  the  subjects  smoking  more  than  10  cigarnties  (aveiage 
quantity  of  thiocyantes  m urine  : 9.3  mg/I).  Author 

N79*23093  Dunlap  and  Associates.  Inc.,  la  Jolla.  Calif. 

EVALUATION  OF  THE  SPECIAL  SENSES  FOR  FLVINO 
DUTIES!  PERCEPTUAL  ASIUTIES  OF  LANOINQ  SIGNAL 
OFFICERS  (LSOS) 

C.  A.  Brictton  In  AGARO  Med.  Requirements  end  Exam 
Procedures  In  Relation  to  the  Tasks  of  Today's  Aircrew  Fob. 
197b  8 p refs  (For  availability  sae  N75>23084  14-61) 

The  job  of  the  landing  signal  officer  is  to  provide  for  the 
safe  and  expeditloua  recovery  of  aircraft  aboard  ship.  Perceptual 
abilities  related  to  job  performance  were  identified  and  used  ee 
a bails  to  select  a preliminary  battery  of  perceptual  tests  which 
was  edminitterad  to  qualified  LSOs  and  trainees  Results  irtdicate 
tfiat  LSOs  may  be  differentiated  on  the  basis  of  perceptual  style 
on  a field  independence  dimension  uuggestluns  for  velidatlon 
of  the  test  battery  agair»8t  LSO  performance  criteria  are  presented 
and  raviawad.  Author 

N76-23094  Naval  Aarospaca  Medical  Resaarch  Lab..  Pensacola. 
Fla.  Aerospace  Psychology  Dept. 

AIR«TO>AIR  VISUAL  TARQET  ACQUI8ITION 

Jemes  E.  Goodson  In  AQARD  Med.  Requirements  and  Exam. 
Procedures  In  Relation  to  the  Tasks  of  Today's  Aircrew  Feb. 
1975  9 p rafs  (For  availability  see  N76-230e4  14-611 

A most  critical  element  of  tactical  advantage  in  the  air  combat 
environment  Is  the  early  visual  acquisltlan  and  continued  visual 
tracking  of  airborne  targetc.  Littia  data  are  available  which  relate 
specific  visual  functions  or  tests  to  air-to-air  performartoe  ability. 
Initial  visual  acquisition  of  sirborne  targets  usually  occurs  at 
distances  far  less  than  calculated  visibility  ranges.  Further,  many 
targets  go  undetected  even  though  they  pais  well  within  the 
acquisition  range.  There  appears  to  be  great  varliblfity  among 
aviation  personnel  In  visual  acquisition  performance.  However, 
potential  procedures  for  either  selecting  or  training  personnel 
for  this  special  sblllly  have  not  been  validated  against  inflight 
performance  criteria.  Author 

N7B'23096  Centro  di  Stud!  e RIeerche  di  Medicine  Aoronautica 
9 Spaiiale.  Rome  (Italy). 

VISUAL  ACUITY  OF  ASTIGMATIC  SUBJECTS  AND  FITNESS 
TO  AIR  FORCE  SERVICE 

Paolo  Rota  and  Carlo  Terrana  In  AGARO  Med  Requirements 
and  Exam.  Procedure''  in  Relation  to  the  Tasks  of  Today  s Aircrew 
Feb.  1976  3 p refs  (For  svallabihty  see  N7i>-23064  14-61) 
Visual  acuity  in  dilferert  axes  was  studied  in  astigmatic 
sublects.  and  its  Importance  is  considered,  in  view  of  fitness  in 
flight  and  on  ground  special  tasks.  The  researcit  was  carried  r}ut 
by  means  of  optotypes  made  with  Landolt  rings,  on  purpose 
redesigned,  for  distant  and  near  vision.  Author 

^6-23096  School  of  Aerospace  Medicine,  Brooks  AFB,  Tex 
Ophthalrr.ology  Branch. 

MICROSTRABISMUS  IN  FLYING  PERSONNEL  (DIAGNOSIS 
AND  DISPOSITION) 

Thomas  J.  Tredici  In  AGARO  Mad.  Requirements  and  Exam. 
Procedures  in  ReUition  to  the  Tasks  of  Today's  Aircrew  Feb 
1975  10  p refs  (For  availability  see  N76-230e4  14-61) 

It  IS  considered  of  paramount  importance  for  the  aviator  to 
have  the  ability  to  accurately  perceive  depth  and  judge  distances. 
One  of  tho  important  elements  contributing  to  his  depth  perception 
Is  steroopais.  The  United  States  Air  Force  (USAF)  depth 
perception  teats  are  in  reality  tesit  of  stereopsis.  Examlnars  are 
aware  that  a number  of  trained  aviators  always  have  dlffioultlas 
in  pesslHtf  these  stereoscopic  teats  In  the  past  those  who  failed 
these  tests  but  harl  straight  eyes  and  normai  visual  acuity  wore 
thought  to  have  Idiopathic  partial  lack  of  steraoaculty,  most  likely 
on  a central  baeia.  Recently  developed  subtle  diagnostic  motility 
techniques  have  revealed  that  many  of  thexe  airmen  In  reality 


have  a small  degret  of  strabismus  (crossed  eyes).  Presently, 
this  condition  is  known  as  microstrabismue  or  microtropis. 

Author 

N76-23097  Amsterdam  Univ-  INothvrIands). 

LINEAR  ACCELERATION  PERCEPTION  THRESHOLD 
DETERMINATION  WITH  THE  USE  OF  A PAHALUEL- 
8WING 

A J.  Graven,  W.  J Oosterveld.  and  W.  J.  A.  C.  Rademakers  In 
AGARD  Med.  Requirements  and  Exem.  Procedures  in  Relation 
to  the  Tasks  of  Today's  Aircrew  Feb  1976  4 p rafs  (For 

availability  sea  N75-23084  14-61) 

Thn  perception  of  linear  acceleration  in  humans  is  diKcuueed. 
The  parallel  swing  -as  a tool  to  collect  data  on  the  functioning 
of  thu  otolithic  system-  is  described.  In  twelve  human  subjecto 
expariments  were  conducted  with  the  parallel  swing  in  order  to 
determine  thu  threshold  of  perception  for  movements  of  this 
swing.  The  effect  of  different  body  positions  on  this  thrtghold 
was  also  datarminad.  In  another  sorlas  of  axperlmants  the 
amplitude  of  lha  oinusoldal  compensatory  eya  movaments  was 
invaatlgatad  when  the  swing  was  oacillatlng  with  an  amplituda 
of  12.6  cm.  ai  well  as  with  an  amplitude  of  26  cm.  Author 


N7S-242S7|)I  Advisory  Group  (or  Aerospace  Research  and 
Development.  Paris  (France). 

MEDICAL  REQUIREMENTS  AND  EXAMINATION  PRO- 
CEDURE8  IN  RELATION  TO  THE  TASKS  OF  TODAY'S 
AIRCREW:  COMPARISON  OF  EKAMINATION  TECH- 

NIQUES IN  NEUROLOGYr  PSYCHIATRY  AND  PSYCHOLOOV 
WITH  SPECIAL  EMPHASIS  ON  OBJECTIVE  METHODS  AND 
ASSESSMENT  CRITERIA 

H Oberhoix,  ed.  (Flugmedizinlsches  Inst  der  Luftwaffe,  Fueraten- 
foldbruck.  West  Germany)  Mar  1975  100  p refs  In  ENGLISH; 
partly  In  FRENCH  Prasonted  at  the  Aerospace  Medical  Panel 
Meeting.  Naples.  16-20  Sep.  1974 
(AriARD-CP-163)  Avail.  NTIS  HC$475 

Papers  presented  at  the  cor^ference  are  given  Topics  discussed 
include  Rorschach  tests,  computer  moasurernent  of  complex 
performanoe.  nonvisual  task  processing,  pulse  wave  velocity  and 
'psychophyslological  reaction  patterns,  catechulamine  excretion 
from  air  cadata.  flight  fitness,  fait  analytical  techniques  for  the 
EEQ,  impact  of  multivarinte  artalvsis  on  the  aviation  selection, 
psychic  health  .nuj  flying  fitness  examinotinnb.  amd  military 
aviation  pbycliiatry  and  neurology  For  lii  uvldual  titles,  see 
N75  2-1298  through  N7&-2430g 

N79-24298  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

TEST  FOR  QUICK  AND  EARLY  DETECTION  OF  PSYCHIC 
SYNDROMES  MORE  FREQUENT  IN  THE  AIR  FORCE 
PERSONNEL 

Luigi  Lengo  (Italian  Air  Force  Appeal  Medical  Board)  In  ns 
Med.  Requirements  and  Exem.  Procedures  in  Relation  to  the 
Tasks  of  Today's  Aircrew  Mar  1976  4 p refs  (For  availability 
see  N7B-24297  15-51) 

Results  and  observations  eru  presentod  which  ore  derived 
from  a test  known  as  a lest  oi  three  random  dots'  The  test 
was  used  to  detect  earlv  symptoms  und  psychopathological 
tendencies  in  order  to  prevent  their  development  The  following 
points  were  considered  in  analyzing  the  results  of  the  tests  tiie 
order  of  <ii$tribution  of  the  3 dots  tho  typo  of  figuru  gained  by 
(oining  tnu  3 dots,  the  maximum  distance  between  the  latoral 
dots,  and  tho  quadrant  of  paper  in  which  the  center  of  the 
fiquro  appears.  M.J  S. 

N76'24299  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

ADMINISTRATION  OF  THE  RORSCHACH  TESTS  TO  A 
SAMPLE  OP  STUDENT  PILOTS  TRAINING  AP 
PRENTICE8HIP  (COMPORTEMENT  AU  TEST  OE  RORS- 
CHACH D'UN  ECHANTILLON  O'ELEVES  PILOTE8  CN 
PHASES  SUCCESSIVE8  O'APPRENTISSAOE  I 
Fabrizlo  Sparvieri  (Schools  of  the  Italian  Air  Force)  If)  ns  Med 
Requirernonts  end  Exam.  Procedores  m Relation  to  the  Tasks  of 
Today's  Aircrew  Mar  1975  3 p refs  In  FRENCH  (For  avoil.ibllitv 
see  N75-24297  15-511 

The  Rorschach  Test  was  admimstorad  to  130  student  pilots. 
77  were  in  [icodamic  tmlouig  end  61  wore  in  flying  tiaining 
Stress  and  fatigue  effoctn  on  the  quality  of  student  response 
were  compared  It  was  determined  that  students  In  (lying  training 
auppliad  more  answers,  but  of  loss  quality  than  tfiose  in  academic 
training  It  was  suggested  increased  psychological  stress  and 
fotigun  induced  hy  Might  situations  was  the  cause  of  such 
responses.  TransI  hv  L.H  W 
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N76-24300  Noval  Autoiip.ico  Moduuil  Rnsiiurch  IMi  . PKitriOcriUi 
riii 

COMPUTER  MEASUREMENT  OF  COMPLEX  PERFORM- 
ANCE 

Ricluirci  S GiljHoti  lit  AGAMU  Mud  HequirumonU4  uiul  Rxatn 
Piococliifur.  in  Rulution  tn  thu  Tasks  ol  Tndov's  Airprow  Muf 
197b  7 jj  fills  (Foi  uvuilahililv  suu  N76-24297  15  bl) 

A surio^.  of  ooinpotor  conliollod  purforiniinco  inuiisutonmnt 
fusts  iifiiim  ruspunsd  liiioiicy  looasiirus  wnrn  davuloped  Thiee 
ivpos  of  puiforiniiiu'.u  tusks  worn  osuct  in  tliesu  tusts  an 
nxpLMiiiiontoi  piicud  coinplux  discroninotion  task,  u nub|uct  pucuci 
coinplox  (liscnininiHion  task,  und  iin  uxpuninuntui  pucnd  stiuHS 
task  hitch  tiisk  I'j  cii|](tt)iu  of  hunty  prusenttul  sopaiatoly  oi  m 
coniimotion  with  other  tusks  Thm  quality  permits  thu  assessment 
of  pofformuncu  uhunges  uu  the  test  environnient  is  chengad 
from  u simpUi  single  task  altuatlon  to  an  inoreasingly  complex 
multiple  task  situation  The  results  indicate  that  response  times 
under  uomplek  conditions  are  much  longer  than  under  simpler 
task  conditions-  Task  Interactions  and  the  need  to  divide  attention 
gieudy  increase  the  time  roquired  to  respond  to  any  test  situation. 
Soma  individuals  appear  to  be  more  able  to  cope  vwitti  time-shared 
cor^ditions  than  others  In  genural,  tho  data  indicate  that  much 
of  the  traditional  human  performance  data  may  groasly  ovaresti- 
mate  performance  levels  obtainable  under  ronl-world  conditions. 

Author 

N76-24301  Orgenitation  for  Health  Research.  TNG.  Amsterdam 
iNetherlands)  lab  for  Ergonomic  Psychology. 

CHANGES  IN  VISUAL  EVOKED  RESPONSE  BY  NON- 
VISUAL TASK  PROCESSING 

j I Blorn  MAGARD  Med.  Requirements  and  Exam.  Procedures 
in  Halation  to  the  Tasks  of  Today's  Aircrew  Mur.  197b  11  p 

refa  (For  uvtftlublllty  see  N76-24297  15-51) 

The  influence  of  an  auditory  binary  choice  task  on  the  visual 
evokud  resporrse  (VER)  In  man  is  anetyied.  The  soparatlor^  of 
task  and  test  stimuliitt  and  the  prooesting  techniques  used  ensbied 
the  demonstratior)  of  a significant  difference  between  task  and 
resting  conditions,  especially  In  the  amplitude  lavels  of  wave  IV. 
These  observations,  together  with  data  from  littrature  form  the 
basis  of  a naurophysiological  hypothesis  advanced  to  explain 
the  responsable  mechanisms.  It  Is  postulated  that,  in  the  waking 
state,  the  reticular  formation  can  only  bo  In  two  states  designated 
resting  and  busy,  which  are  responsible  for  the  cortical  processing 
of  Information.  The  busy  state  occurs  when  information  Is 
processed  and  Is  mainttlned  by  cortlco-retlcular  activity  during 
this  stBtB  If  this  erMvity  has  been  maintained  ciuring  e certain 
period  of  time,  return  to  the  resting  state  Is  delsyed.  changing 
the  VER  In  the  period  immediately  following  mental  activity 

Author 

N76-24302  Organisation  for  Health  Research,  TNO,  Amsterdam 
(Netherkmds)  Lab  for  Ergonomic  Ptychulogy. 

PULSE  WAVE  VELOCITY  OVEN  THE  VASCULAR  WALL  AS 
A MEANS  FOR  DISTINGUISHING  BETWEEN  DIFFERENT 
PSYCHOPHYSIOLOOtCAL  REACTION  PATTERNS  TO  A 
MENTAL  TASK 

C H J M.  Opmeer  fn  AGARD  Med  Requlrerneiqs  and  Exam. 
Procedures  in  Relation  to  the  Tasks  of  Today's  Aircrew  Mar. 
1975  7 p rufb  (For  availability  see  N75-24297  16-51) 

Tho  influunco  uf  a quantitative  task  of  a predominantly  mental 
nature  on  pulse  wave  velocity  (PWV)  was  Invostigated.  The  time 
which  the  pulse  wave  (caused  by  the  pumping  action  of  the 
heart)  needed  (c  travel  along  the  vascular  wall  (from  heart  to 
right  ear  lobe]  generally  decreased  li  e.  PWV  increased)  during 
a 75  choices  per  min  • lack  It  saurna  possible  to  distinguish 
two  gioups.  those  subjects  showing  a decreased  PWV  (supposed 
tu  indicate  arterial  vasooonstriution),  and  those  showing  an 
increased  PWV  (supposed  to  be  caused  by  vasodilatation).  The 
continuous  PWV-time  series  appears  to  be  quite  irregular  (mean 
SD  16  rnsl  A Fouhtir-analysis  performed  on  thi<ise  data  indicates 
that  the  observed  increase  in  the  number  of  oscillations  during 
a heavy  tusk  i&  due  ID  an  influence  of  augmented  respiratory 
rile  during  this  task  Author 


N7b  24303  Centro  dl  Studl  e Ricerche  dl  Medicine  Aeronautice 
a Spatiale.  Rome  (Ituly). 

CATECHOLAMINE  EXCRETION  FROM  AIR  CADETS 

G PodIucci  and  Q.  Blundo  in  AGARD  Med.  nequlrements 
and  Exam.  Procedures  In  Relation  to  the  Tasks  of  Toiiay's  Aircrew 
Mar  1975  3 p refs  (For  availability  see  N76-24297  15-51) 
As  every  stress  can  produce  rise  on  catecholamine  rate  (as 
udrenal  gland  response),  these  substances  in  aviators  during 
training  were  anaiyied,  in  order  to  establish  whether  the  flight 
could  have  some  influence  in  their  output  The  assessment  of 


the  data  obtained  results  in  the  conclusion  that,  in  air  cadets, 
first  flying  missions  act  as  a stress,  since  tho  catecholamine 
excretion  increaaes  4 times  in  comparison  with  basic  values, 
collected  during  nonflying  duty.  Author 

N76-24304  Centro  di  Studl  e Ricerche  di  Medicma  Aeronautica 
0 Spa/iule,  Rume  (Italy) 

FLIGHT  FITNESS  AND  PSYCHO-PHYSIOLOGICAL  BEHAV- 
IOR OF  APPLICANT  PILOTS  IN  THE  FIRST  FLIGHT 
MISSIONS 

Cesure  A Ramocci  and  Paolo  Rota  /nAGAHD  Med  Rriouirnments 
Hiul  Exam  Piocedute!)  in  Relation  to  the  Tasks  uf  Today  h Aircrew 
Mar  1975  8 p refs  (For  availability  sea  N76-24297  16  51) 
The  psycho-physlologlcai  behavior  of  73  applicant  pilots  was 
studied  during  the  flights  of  a basin  training  course  On  ground 
and  during  the  1st.  7th,  and  15th  rnlsaion.  the  trainees  earned 
out  arithmetic  calculation  consisting  of  progressive  subtractions, 
and  tracked  a given  outline.  In  the  same  missions.  In  a ^w 
trainees,  heart  rate  was  continuously  recorded  with  magnetic 
tape  electrocardiograph,  and  related  to  flight  tasks  The  data 
obtained  are  discussed  with  respect  to  the  results  of  flight  final 
tests,  preliminary  psychological  selection,  and  previous  flight 
experience,  tn  order  to  evaluate  their  Importance  to  flight  fltneus 
assebsment  Authot 


N7B-24306  Royal  Air  Force  Init  of  Aviation  Medicine. 
Farnborough  (England). 

SOME  FAST  ANALYTICAL  TECHNIQUES  FOR  THE  EEQ 

G H Byford  fn  AGARD  Med.  Requirements  and  Exam 
Procedures  in  Relation  to  the  Tasks  of  Today's  Aircrew  Mar. 
197b  10  p refs  IFor  availability  see  N75-24297  16-61) 

Three  fast  single  or  multiohonnel  techniques  were  developed 
and  Investigated.  The  shape  and  sixo  of  an  alactrical  signal  may 
be  described  by  means  of  the  amplitude  probability  dansily.  This 
statistical  charaoteriiiiic  can  be  calculatad  on-line  for  several 
ohanrtels  simultaneously,  and  iichniquas  aro  available  to  detect 
significant  differences  between  one  epoch  end  another  of  the 
same  channel,  or  between  epochs  from  different  channels.  Using 
a small  analogue  computer,  the  signal  from  a single  channel 
may  be  divided  into  5 frequency  bands  approximating  the  acuepted 
physiological  definitions,  fur  each,  the  time  course  of  the  integral 
of  signal  vaiianoo  is  then  plotted  Butomatlcelly  at  up  to  16 
times  real-time,  and  the  alopes  of  the  curves  used  to  obtain 
numerical  ifirilces  of  change  in  eeg  sotlvlty.  It  Is  intuitively 
uatisfactory  lo  describe  the  eeg  In  terms  of  amplitude,  fre- 
quettcy  and  time,  but  no  simple  graph  will  display  the  in- 
terrelationship between  these  3 variables.  The  power  spoctial 
density  describes  the  raiatlonship  between  frequency  and 
amplitude  in  one  epoch,  successive  spectra  can  bo  organised  ao 
as  to  produce  a 3 dimensional  display,  and  a technique  baaed 
(in  tho  fast  Fourier  transform  was  devised  which  will  satisfaclorlly 
decrease  the  spectral  density  computer  time,  by  a factor  of  up 
to  100.  In  order  to  carry  out  these  calculations  with  adequate 
speed,  a hybrid  computing  systen,  was  developed  which  may 
be  controlled  either  from  an  on-line  experiment  or  from  an 
index  placed  on  one  track  of  an  analog  FM  lecordtng;  results 
ero  presented  as  graphs  or  printed  tables.  Author 


N7B-24306  Naval  Aerospace  Medical  Research  Lab . Pensacola, 
Fla 

IMPACT  OF  MULTIVARIATE  ANALYSIS  ON  THE  AVIATION 
SELECTION  AND  CLABSIFICATlON  PROCE88 

Norman  E Lane  and  Ronalie  K Ambler  In  AGARD  Med 
Requirements  and  Exam  Procedures  in  Relation  to  the  Tasks  of 
Today's  Aircrr.'w  Mar  1975  7 p refs  (For  BVDilablllly  see 

N7B-24297  16-51) 

Continuous  quality  control  which  has  evolved  from  the  maBSi^'o 
use  of  muliivoriate  statistical  techniques  made  possible  by 
modern  computer  tcchnolnqy  is  described  along  with  the  selection 
and  classification  process  from  the  first  coarsa  screen  at  widaly 
separated  procurement  points  through  the  first  fleet  assignment. 
Emphasis  is  on  the  role  of  multivariate  analysis  in  the  development 
of  Btetisllcal  forecasts  of  performance  for  various  points  In  tinie 
within  each  training  option  Among  the  multivariate  techniques 
that  were  empluyed  are  factor  analysis,  multiple  group  discriminant 
function,  and  multiple  uigraiiiDn  analysts.  Multiple  regrestlon 
analysis  is  the  most  productiva  and  is  the  principal  technique 
currently  used  to  produce  tho  many  senes  of  auccoasive  prediction 
equations  which  combine  quantiiative  end  qualitative  data  from 
numerous  sources  Comparisons  of  the  multiple  regression 
prediction  model  with  nthsr  techniques  are  made  and  refinements 
developed  m use  of  this  technique  sro  discussed.  Those 
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{ftfinttmentii  arc  concarntjii  with  mmimiimg  tho  impact  of  sampling 
orroi  on  validity,  tha  .'landling  of  potential  oupprasBort.  and  the 
development  of  daciBion  lules  for  variable  selection  These  decision 
rules  encomposR  thn  priintical  demands  of  the  training  situetion 
as  well  as  the  niothemutical  properties  of  the  potentiel  predic* 
tors.  Author 


N7B*24307  Direction  dcs  Rachorches  et  Moyens  d Gssais.  Pans 
IPrance) 

STANDARDIZATION  OF  OBJECTIVE  MEDICO- 
PSYCHIATRIC  QUESTIONNAIRE  IN  THE  FRENCH  ARMY 
lUN  QUESTIONNAIRE  MEDICO-PSYCHIATRIQUE  OB- 
JECTIF  STANDARDISE  DANS  L'ARMEE  FRANCAISEl 

Louis  Crouq  /nAQARO  Med.  Requirements  and  Exam  Procedures 
in  Relation  to  the  Tasks  of  Today's  Aircrew  Mar.  1976  7 p 

In  FRENCH  (For  availability  see  N7&-242a7  16-Q1) 

An  objective  questionnaire  based  on  data  from  the  psychiatric. 
iieurologicaL  medical,  and  social  history  was  davaloped  and 
administered  to  French  Army  personnel.  Upon  completion  and 
variflcatlon.  the  questionnaire  is  used  for  Initial  selection, 
facilitation  of  clinical  eximlnatlon  and  psychological  Interview, 
fur  prognosis  of  later  adaptation,  and  for  easier  statiitlcal 
evaluation  and  computari/atlon  of  data.  The  poaiibla  development 
of  a mental  hygiene  data  storage  bank  from  such  material  was 
examined  Data  arc  alao  used  lo  select  persormel  for  specific 
missions  and  jobs.  Transl.  by  E.H.W. 

N7b‘24308  Institute  of  Aviation  Medicine.  Fuerstonfeldbruck 
(West  Germany). 

PSYCHIC  HEALTH:  A QUANTITE  NEQLIOEABLE  IN  FLYING 
FITNESS  EXAMINATIONS 

H P.  Qoerres  In  AQARO  Med.  Requirements  and  Exam. 
Procedures  in  Relation  to  the  Tasks  of  Today's  Aircrew  Mar. 
1976  dp  refs  (For  availability  see  N75-24297  16-61) 

After  a comparative  analysis  of  poislbilitlei  and  results  of 
aptitude  diagnoses  so  far  applied  to  applicants  by  aviation 
psychologists,  experiences  gained  in  routine  and  psychological 
follow-up  examinations  are  reported.  Varluui  suggestions  for 
the  accomplishment  of  periodic  piychologlo  examinations  in  the 
German  Air  Force  are  offered  and  discussed,  emphasiting 
precticabillty  and  effectlveneia  of  the  different  poielbllitiet  In 
detill  It  Is  shown  that  exemlnationt  of  thit  kind  could  be 
conducted  by  the  German  Air  Force  without  additional  expendi- 
tures In  personnel,  provided  certain  organiiatlonal  prerequialtea 
are  met  Author 


N76-24308  Royal  Air  Force  Central  Medical  Establishment. 
London  (England). 

SIXTEEN  YEARS  EXPERIENCE  IN  MILITARY  AVIATION 
PSYCHIATRY  AND  NEUROLOGY 

P J OConnor  in  AGARO  Med  Requirements  and  Exam. 
Procedures  in  Relation  to  the  Taeks  of  Today's  Aircrew  Mar 
1976  3 p refs  (For  availability  see  N75-24297  16-611 

The  wastage  of  aircrew  due  to  psychietric  ceusee  Icdiscuesed 
One  approach  to  psychiatric  selection  is  to  foreuast  how  a cadet 
will  withstand  the  stress  of  flying  on  the  evidence  of  his  previous 
life  history,  the  approach  was  investigated.  Two  ways  of  tackling 
psychiatric  wastage  are  found  to  be  the  physiological  measurement 
of  the  cadet's  obility  to  adapt  to  stress,  and  the  acceptance  of 
the  feet  that  the  only  test  for  fitness  for  flying  is  the  flying 
Itself  It  Is  found  tl’.it  neurological  wastage  of  aircrew  j much 
smaller  then  paychi  iric  wastage,  end  that  routine  electroencephsl- 
ography  may  futhur  retfuce  neurological  wastage  by  identifymo 
those  likely  to  develop  epilepsy.  Author 


N7K-26778I  Advlaory  Group  for  Aerospace  Research  and 

Development,  Paris  IFrancal 

ELECTRO-OPTICAL  SYSTEMS 

May  1976  142  p refa 

(AGAPD-LS-76)  Avail:  NTIS  HC$5  75 

Military  applications  of  optic-electronics  ere  reported  The 
design  and  application  of  display  devices  including  helmet  mounted 
devices  are  discussed  The  design  and  limitations  of  cockpit  and 
display  devices  are  described  for  human  factors  engineermg  For 
Individual  titles,  see  N7B-2677B  through  N76'26787. 

N76-26779  hughes  Aircraft  Co  . Culver  City.  Calif. 

LASER  AND  LOW  LIGHT  LEVEL  TELEVISION  SYSTEMS 

Richard  D.  Hudson.  Jr  and  Jacqueline  W.  Hudson  (Ar)sv 


Associates.  Enemo.  Calif  ) /n  AQARD  Electro-Opl  Systems 
May  1976  14  p rof»  (For  availobility  see  N7R-26778  17-70] 

A system-oriontncl  discussion  is  presented  of  the  design  nf 
typical  electio-opticiil  systems  Laser  rangefinders,  laser  target 
designators,  and  low  light  level  talevisinn  systems  ere  described 
as  examples  of  active)  and  semiactive  systems  Design  equatlone 
are  developed  from  first  principles  but  In  a way  that  omphaslzei 
the  physical  nature  of  tho  quantities  involved  Several  examples 
of  designs  are  carried  out  In  detail  so  an  to  ilhisliato  the  manner 
In  which  a typical  system  design  proceeds  Author 

N76-20780  Marcom-Ellioii  Avionic  Systems  Ltd.  Rochester 
(England) 

THE  APPLICATION  OF  DISPLAYS  IN  NAVIGATION/ 
ATTACK  AY8TEM8 

J.  T.  Shvphatd  In  AQARD  Electro-Opt.  Systami  May  1S7E 
19  p IFor  Bvallablllty  lee  N7B-2B778  17-701 

Tha  UBB  of  dlaplay  ayataroa  during  the  navlgatlon/attack  pha.a 
of  an  aliciaft  million  Is  oulllnad  Tha  typaa  of  dlaplay  uaod  and 
ihalr  advantagai  and  llmllatlona  aia  dlacusaad  Author 

NTB-2B781  Hughai  Alroraft  Co , Culver  City.  Calif 
FORWARD  LOOKINQ  INFRARED  8Y8TEMB 

Richard  D Hudson.  Ji  and  Jacqiraline  W.  Hudson  (At|ay 
Asaoclatas.  Enolno.  Calif.)  In  AQARD  Elactro-Opt.  Syitama 
May  1B7B  12  p rafs  (For  availability  taa  N7B-2e778  17-701 
A syatam-orlantid  dlscuaalon  la  provided  of  tha  dtaign  of 
typical  alictro-opllcal  syataina.  Forward  looking  Inftirtd  ayttama, 
unllka  thoao  daacrlbad  sarller.  era  an  saiittpla  of  a paitivg 
Btnior  lyatom.  Daslgn  aquatlont  art  davaloped  from  first  prlnolplea 
but  In  I way  that  amphacitaa  tha  phyiloal  nalure  of  tha  quantitlei 
Involved  The  lyitem  dselgn  pruceie  li  dcicribed  and  analyiad 
with  emphaiia  on  tha  tradeoff!  that  can  ba  mads  during  a dsalgn. 
Tha  advantagat  of  designing  with  baakground-llmltad  (Blip) 
dateclrtra  are  daaoribad  A aampla  deiign  Is  provided  so  at  to 
llluttrata  the  manner  In  which  a typical  ayaltm  design  proceeds. 

Author 

N7B-26782  Marconl-Elllott  Avionic  Syitama  Ltd..  Rochaitar 
lEnglundl. 

HELMET  MOUNTED  SIOHTB  AND  DIIPLAV  IVSTEM6 

J T Shephard  In  AQARD  Elaciro-Opt  Syatami  May  187B 
13  p IFoi  ayallabllltv  tea  N76-2e77e  17-70) 

Tha  daaign  and  oapabillDaa  are  ravlawad  of  halmat  mounted 
ilghti  and  dlip)ay  lyatama  in  tha  contest  of  i modern  navlgadon/ 
attack.  Author 

N7B.28783  EMI  Eleotronlci  Ltd..  Faltham  (England).  Erqonomlei 
Lab. 

OPTO-ELECTRONIC  8Y8TEM1:  PERCEPTUAL  LIMITA- 
TION8  AND  DISPLAY  ENHANCEMENT 

A.  A.  Clarke  In  AQARD  Elactro-Opt.  Syatami  May  t97B 
12  0 raft  IFor  avallabllllv  ie«  N7E-2n778  17-701 

Sanior-dlaplay  combinations  sra  daacrlbad  which  ihow  how 
they  may  be  designed  to  extend  the  limits  Impoiad  by  tha 
operators  perceptual  capubllltlas  and  environment  It  i.  shown 
that  CRT  displays  are  the  moat  appropriata  and  a dlscuaalon  o( 
tha  various  display  enhancement  taohnlquee  era  InclurJad 

Author 

N7B-267B4  Air  Force  Flight  Dynamica  Lab.  Wrlght-Pattarion 
AFB.  Ohio 

TOTAL  COCKPIT  IMPLICATIONS  OF  ELECTRO-OPTICAL 
DISPLAYS 

John  M.  Raising  In  AGARD  Elactro-Opt  Syitams  May  1B7B 
16  p refs  IFor  availability  sea  N7B-2e778  17-70) 

The  Impllcatlona  lor  using  alactro-optlcal  displays  to  replica 
many  of  the  electro-mechanical  Inatrumants  are  diicuiaed.  A 
short  history  of  cockpit  dovalopment  la  given  to  show  tha  growth 
of  cockpit  Instrumentation.  After  dlicusalng  tha  F t 11  aa  an 
example  of  e modern  sisctro-maclisnical  cockpit,  tha  qusetlan 
Is  asked.  'Where  do  we  go  from  hare?'  Early  davalopmenta  In 
electro-optical  cockpit!  era  reviewed  and  current  teaaaroh 
programs  are  dlicuBaad.  The  unique  impacts  of  slactro-optloal 
dlsplsys  In  the  design  of  both  closi  air  support  and  sir  aupericrity 
sircralt  are  axamlnad  In  detail.  Finally,  tha  future  of  tha 
alactro-optloal  cockpit  lo  dlacusaad  and  conclusions  reached  at 
to  Iti  viability.  Author 

N7B-2B78B  EMI  Electronics  Ltd..  Faltham  (England!  Ergonomics 
Lab 

TWO  WORLD  DISPLAYS:  HUMAN  ENQINEERINU 
ASPECTS 


212 


61  LIFE  SCIENCES  (GENERAL) 


A.  A.  aiikg  In  AGARD  EI*atia-Opt.  Syitimi  Miy  1976 
e p r«ft  (For  ivdDblllly  •••  N76-26776  17-70) 

Tht  Irnown  Inlormillon  r«qulr«ni*nti  ir*  dMcrlbtd  (or  ilrciaw 
under  Ihree  pertlcular  million  oonitriinti  end  ibowi  poulbl* 
dlipliy  (ormiM  and  llluitratai  ippllcatloni.  Author 


N76-267H  Naval  Haaaaroh  l.ab.,  Waihington,  D C. 

OPTICAL  FIBER  APPLICATIONS 

A.  Fanner  Milton  In  AGARD  Elactro-Opl.  Syitemi  May  1976 

21  p (For  availability  tea  N76-2e778  17-701 

Optical  flbari  lor  communication  and  data  tranamliilon  ara 
raportad.  Military  appllcitinni  of  the  liber  optic  linki  ara  ahown. 
The  principal  mathoda  ol  making  optical  libera  with  a lower 
Indaa  cladding  era  Included  M.C.F. 

NTB-2B7B7  Brltiah  Aircraft  Corp..  Warton  (England)  Military 
Aircraft  DIv. 

AIRCRAFT  DESIGN  IMPLICATIONS  OF  OPTO  ELECTRONIC 
SVSTEMS 

W I.  McFarlana  In  AGARD  Elactro-Opt.  Syatama  May  1876 

22  p (For  availability  aaa  N76-2677B  17-701 

The  application  ol  ilactro-optical  lyatarna  to  low  laval  aircraft 
and  liallooptera  la  dlacuaaid  with  particular  amphaala  on  tha 
inatallational  problama  of  weight,  drag,  tha  naad  for  trirnaparanclai. 
and  power  and  cooling  raqulrimanta  In  addition  tha  need  lot 
Integration  and  matching  of  thiae  ayatama  with  other  equlpmenti. 
waapona  and  aaoh  other  la  llluatratad  from  the  point  of  view  ol 
optlmlilng  the  overall  weapon  ayatam  Finally  an  objaotlva  la 
atatad  whereby  thaae  new  davalopmanti  can  ba  Integrated  to 
maalmlia  the  uaelulneaa  of  the  craw  by  providing  them  with 
tha  right  Inlormatlon  (tom  tha  right  aanaor  on  tha  right  diaplay 
at  tha  right  time  (or  them  tn  taka  akaoutive  action.  Author 

N7B‘976BB|  Advlaory  Group  for  Aaroapaca  Raaaaroh  and 
Oavalopmant,  Paria  (Franca). 

VIBRATION  AND  COMBINED  STRESSES  IN  ADVANCED 

SVSTEMS 

Hanning  E.  VonGlarka,  ad.  (AFSC)  Mar.  1976  272  p tala  In 
ENGLISH;  partly  In  FRENCH  Praaentad  at  the  Aaroapaca  Mad. 
Panel  Spaclallati  Meeting,  Oalo,  22-23  Apt.  1974 
(AQAH0-CP-14B)  Avail:  NTIS  HC  $8.60 

Operational  vibration  environmanta  and  thalr  payohophyalolog- 
loal  allaoti  on  parlormanoaa  ol  orawa  ol  aircraft,  land  vahiclaa, 
and  ahlpa  ara  atiidled.  For  Individual  titlaa,  aaa  N7E-27686  through 
N76-27713, 

N7B-27S86  Royal  Air  Force  Inat.  of  Aviation  Madlolna, 
Farnborough  (England). 

AIRCREW  ASSESSMENT  OF  THE  VIBRATION  ENVIRON- 
MENT IN  HELICOPTERS 

B.  H.  Ranca  and  J.  W.  Chappalow  In  AGARD  Vibration  and 
Comblnad  Straiaai  In  Advan.  Syatama  Mar.  1976  7 p tala 
(Fnr  availability  aaa  N76-27686  18-61) 

A aurvay  of  military  hallcoptar  crawl  wai  carried  out  to 
datermlna  tha  icopa  and  nature  of  problama  dua  to  vibration. 
Thraa  huridrad  quaitlonnalrai  wara  completed.  Tha  chief 
conaaquincaa  of  vibration  wara  diacomfort  and  difficulty  In  reading 
dliplaya.  Tha  ocourranca  ol  theaa  aflacti  wai  aiaoolated  with 
ilgnillcant  Inoraaaaa  In  raportad  latlgua.  Tha  major  aflacti  ware, 
mainly  eunfinad  to  tha  larger  aircraft.  Moat  ol  tha  raporti  from 
Royal  Navy  hallcoptara  wara  iiaoolatad  with  hovering  or  traniltlon 
to  or  from  tha  hovir;  turbulence  wai  found  to  Inoraaaa  tha 
number  of  raporti  of  vibration  alfacta.  Loading  of  tha  aircraft 
wia  not  found  to  cauia  any  inctaiii  in  tha  number  of  raporti. 

Author 

N7B-27SS7  Max-Planok-lnatltut  fuir  Londarbelt  und  Landtachnik. 
Bad  Krauinach  (Wait  Germany). 

HUMAN  EXPOSURE  TO  WHOLE-BODY  VIBRATION  IN 
MILITARY  VEHICLES  AND  EVALUATION  BY  APPLICATION 
OF  ISO/DIS  2631 

Halrirloh  Dupuli  In  AGARD  Vibration  and  Comblnad  Streiaaa 
In  Advan.  Syatama  Mar.  1975  7 p rafa  (For  availability  aee 
N76-27S86  18-611 

Tha  vibration  attain  of  loldlari  and  teat  driven  In  military 
vahiclaa  ooncarni  mainly  thoia  raaotlona  which,  by  the  way  ol 
Influencing  tha  aanaatlon  ihd  motoric  coordlnatlnn,  can  dacreaie 
the  human  patlorrnanoa  whan  operating  vahiclaa  and  carrying 
out  military  taaka  So  eapaclally  vlaual  aanaatlon  will  ba  Influancad 
by  vibration  atreaa  Furthermore,  vibration  at  high  emplituda  In 
certain  frequency  rangaa  may  lead  to  Injurlea  to  health  Raaulta 
' of  vibration  meaiuramenta  In  1 3 whaaled  vahiclaa.  3 tanka  and 
\2  ambulancoa  ahow  that  tha  vibration  atreaa  under  certain 


Gondlliona  may  ba  vary  high.  By  tha  uaa  of  national  and 
International  atandarda  tha  maaaurad  vibration  etreai  la  avaluatad. 
Aa  conaaquancaa  of  theaa  raaulta  technical  Improvements  and 
dally  expoauro  time  limits  ara  proposed.  Author 


N7B-27SBS  Surface  Effaots  Ship  Projaet  Office,  Bathasda,  Md. 
CREW  PERFORMANCE  REQUIREMENTS  IN  THE  VIBRA- 
TION ENVIRONMENTS  OF  SURFACE  EFFECT  SHIPS 

Alfred  Skolnick  In  AGARD  Vibration  and  Combined  Strasaea 
In  Advan.  Syatama  Mar.  1976  22  p refa  (For  availability  aee 
N75-27a86  18-511 

Baalc  raqulrementa  and  habitability  atandarda  ere  atudlad 
(or  designing  surface  affect  ships  employing  a sail  ganeratad 
ouahlon  ol  air  lor  lift  support  with  verticil  motion  cantering  In 
tha  0.2  to  3.0  Hi  region.  Ernphaala  la  placed  on  vibratory  loidi 
and  craw  performinci.  Using  ampiricil  data  from  100-ton 
tiatcraft  and  motion  pradictlona  from  a 2000-ton  SES  math 
modal.  I aimulitad  pilot  houaa  Is  atimulatad  to  portray  ahip 
riaponaa  ohariotarlatloa  at  virloua  apaada  In  divataa  aaa  stalea. 
Raaulta  ol  thaae  motion  ilmulatlona  and  laiaotad  critical  craw 
taaka  conducted  during  tha  taita  for  up  to  lour  hour  Intarvila 
ate  dlacuaaad.  Author 


N7S-276S9  Royal  Air  Forca  Inat.  of  Aviation  Madlolna, 
Farnborough  (England). 

THB  TRANSMISSION  OF  ANGULAR  ACCEURATION  TO 
THE  HEAD  IN  THE  SEATED  HUMAN  SUBJECT 

G.  R.  Barnes  and  B..  H.  Ranee  In  AGARD  Vibration  and  Comblnad 
Streasaa  In  Advan.  Syatama  Mar.  1876  7 p rale  (For  availability 
aaa  N76-27ee6  18-61) 

Sinusoidal  angular  oaolllatlon  In  yaw  of  aaatsd  human  subjaots, 
both  raatralnad  and  unrestrained,  has  damonatratad  that  rasponaai 
of  significant  amplitude  may  ba  alloltad  In  all  thraa  head  axes. 
In  tha  unreatralnad  condition,  tha  torso  appeared  to  absorb  tha 
Input  aooalaratlon.  tha  taaponaa  of  tha  head  In  tha  yaw  axis 
exhibiting  vnry  rapid  attenuation  and  large  phaaa  lags  at 
(raquanclaa  above  4 Hi.  In  tha  raatralnad  condition,  tha 
tranimlaalon  to  the  yaw  axis  of  tha  haad  was  much  last  aavarsly 
attanuatad  with  amallar  phaaa  lags  above  4 Hi.  The  yaw  raaponaas 
In  the  unrastralnad  condition  axhlbltad  a raaonant  paak  at  2 Hi 
In  both  axperlmantal  conditions  there  was  a slgnlfloant  re- 
aponaa  In  both  the  roll  and  pitch  axis  of  tha  head.  The  raaponaa 
In  pitch  axhlbltad  algnllleant  2nd  harmonic  componanta  which 
wara  manllsatad  aa  a Iraqusnoy  doubling  affect  between  1 and 
6 Hi.  Author 

N76-27S80  Naval  Air  Davelopmant  Canter.  Warminster,  Pa. 
Air  Vehicle  Technology  Dept. 

THE  EFFECT  OF  THE  INDIVIDUAL  AND  COMBINED 
STRESSES  OF  VIBRATION  AND  SUSTAINED  G ON  PILOT 
PERFORMANCE 

A.  G PIranlan  In  AGARD  Vibration  and  Combined  Straaaaa  ui 
Advan.  Systems  Mar  1976  13  p refs  (For  availability  aee 

N7B-27B86  18-61) 

Tha  human  cantrlfuga  was  used  to  evaluate  tha  relative 
Influenoaa  of  sustained  rtormal  accalaratlons.  comblnad  vertical 
and  lateral  bullet  loads,  and  basic  aircraft  flying  qualities  on 
alr-to-air  tracking  performance  In  air  combat  maneuvering  flight 
Performing  tha  simulation  In  an  actual  F-4B  cockpit,  11  pilots 
wars  tasked  with  tracking  a moving  target  with  a fixed  retlcla 
sight  prasinted  Irt  visual  display.  Sustalnad  aucalsratlons  from 
13  to  6.0  g’s,  buffet  Intensity  levels  from  buffat  free  to  i or  - 
.6  g,  and  lateral  directional  flying  qualltlsi  wars  varied  In- 
depandantly  In  savaral  combinations  to  assaas  thalr  Inrllyldusl 
and  combined  Influences  on  tracking  precision.  Results  ahow 
that  lor  the  buffet  frequency  used  110  ops).  Intansltles  up  to  + 
or  - .6  g have  nigllgibla  atticls  on  parforminca  Sustalnad 
accalaratlons  up  to  5.0  g'a  have  appraclabls  affacts.  degrading 
tracking  by  10  mils  ovar  the  10  g level.  Flying  qualltiaa'  Influancas 
were  substantial,  and  greater  than  those  of  althar  bullet  or 
aocelaratlon.  Dacraasad  dutch  roll  fraquancy  and/or  damping, 
adverse  allaron  yaw.  and  provaraa  aileron  yaw  were  saan  to 
have  degrading  affacts  on  parformance  Author 

N7B-276S1  Dautaohe  Versuchsanstalt  luar  Luft-  und  Raumfahrt. 
Bad  Godasbarg  (Wast  Germany)  Aocelaratlon  Physiology 
Dspt 

EFFECTS  OF  TRANSIENT  VIBRATIONS  ON  HUMAN 
SAFETY  AND  PERFORMANCE 

Loranz  H Vogt  In  AGARD  Vibration  and  Combined  Stresses 
in  Advan  Systems  Mar.  1976  10  p refs  IFor  availability  sea 
N76-27eS6  18-51) 
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TrintleDt  vibritiont  and  impact  forcaa  rapratant  poaaibia. 
haiardi  in  underground  ptrionnal  oheltara  whan  lubjaotad  to 
praaiura  wavai  from  nuclear  bloeti.  Calculated  and  aimulitad 
acceleration  time  lelationahipi  are  compared  to  lafot/  ilmita  for 
humans  By  way  of  an  exiatlng  nonlinear  model  for  supine  humani. 
the  application  of  a general  model  for  transient  artd  steady  stats 
conditions  Is  proposed.  Performance  limits  for  trsnstsr\t  corvdMioni 
art  scarce.  Some  Informotion  may  be  gained  by  epplying  the 
results  from  steady  stete  expenmente  to  transient  conditionR 

Author 

N7B«27602  Centre  d'Essais  en  Vol,  Bretigny>Bur*Orye  (Prance) 
Lab.  de  Medecme  Aerospetiile. 

ACTION  OF  LOW  VIBRATION  FREOUENCIEfl  ON  THE 
CARDIOVABCUUR  BYSTIM  OF  MAN  (ACTION  DIB 
VIIRATIONS  Dl  ■Altll  rREOUINCES  BUN  LB  •VETBME 
CANOIO-VASCULAtNE  DB  L'HOMMB) 

J.  Dtmtngi,  N.  Auffrtt,  ind  B.  Vittii  In  AOARO  Vlbritlon 
ind  Combintd  Striiui  In  Adv«n.  Svitimt  Mat.  1B7B  6 p 
riti  In  FRENCH  (For  ivallibllltv  III  N7B-27S88  1S-E1) 

Cirdlic  virlpbllity  In  tubjtcti  tupoiad  to  low  froquonoy 
moohanlcil  vlbritloni  wii  itudlod.  Vitculii  raiponi*  to  thMi 
vlbritloni  w«t  ilio  moitutid.  Pirtloulti  itKntlon  Wit  ylvon  to 
phytlologlcd  ditordiri,  iippelilly  In  th«  on*  of  ylbiatlon  pHaoli 
on  lick  or  woundid  lubjiali.  Miiiuraminic  w«t  mid*  of 
oliculitlon  ind  humin  ptrformino*  ifttr  ixpaiuti  to  tha 
vibrallonai  soma  lubjaati  wara  raquirad  to  patform  complax 
taiki  Ttanal  by  E.H.W. 


N7B.27B93  Kantucky  Univ  . Laxington  Wannar  Qran  Raaaaroh 
Lab. 

BPPBCTS  OF  VIBRATION  BTRBBB  ON  THE  CAR- 
DIOVABCUUR  •VSTBM  OF  ANIMAL* 

Ernait  P.  McCutchaon  In  AQARD  Vibration  and  ComUnad 
Straiiai  In  Advan.  Syatami  Mar.  1S76  1 3 p rafa  (For  availability 
•aa  N7B-27S8S  18-511 

Raaulti  from  a rooani  lailai  of  Invaitigatlona  on  tha 
maohanlima  and  pathway!  Involvad  In  tha  two  malar  lypaa  of 
phyalologlcal  raapontaa  to  mild  to  modarata  lavala  of  vibration 
axpoaura  ara  raportad.  Tha  majority  of  thaia  atudlaa  ara  baaad 
on  tha  chronically  Initrumanlad  animal  praparatlon.  fn  addition 
to  rapraaantativa  oardlovaicular  and  machanical  yarlaMai.  many 
of  tha  atudlaa  inoluda  hormonal  matabollo,  hamalological.  and 
payohologlcal  maaauiamanta  In  ordar  to  quantify  tha  vibration 
paramatara,  aatimata  tha  ovarall  atraii  laval,  idantlfy  apaclfic 
raaponia  pallarna.  and  avaluala  tha  ralailva  dapandanca  of 
cardlovaioular  changai  on  thaia  factori.  Author 

N7B-27884  Aaroipaca  Madical  Raiaarch  Uibi , Wright- Pattaraon 
AFB.  Ohio. 

LABORATORY  STUDIES  ON  CHRONIC  EFFECTS  OF 
VIBRATION  EXPOSURE 

D.  V Sturgaa.  0.  W.  Badgar  (Natl  Imt  for  Ocoupatlonal  Safaty 
and  Haalth.  CIncInnalll.  R N Slarva,  and  0 G Waaiarman  INatl. 
Inat.  tor  Occupational  Safaty  and  Haalth.  Cincinnati)  In  AQARD 
Vibration  and  Comblnad  Siraiaaa  In  Advan  Syttama  Mar.  1875 
2 p raft  (For  availability  laa  N76'27e86  18-511 

Rhaiut  monkayi  wara  chronically  axpoaad  to  tinutoldal 
vibration  In  tha  Z axia  Qaitrolntaitlnal  blaading  end  lowarad 
homatocrlta  wara  notad  during  axpoaura  Multipla  latloni  of  tha 
gaatric  mucoaa  wara  aaan  at  nacropay  Tha  Impraaalon  It  ona 
of  aarly  atoilva  hamorrhaglng  gaatric  lailoni  with  aubaaquant 
adluitntant  to  tha  ttraat  and  raiulttnt  htaling  of  tha  laalont. 

Author 

N7B-2769B  National  Inat.  for  Occupational  Safaty  and  Health. 
Cincinnati,  Ohio. 

SERUM  AND  URINE  CHANQEB  IN  MACACA  MULATTA 
FOLLOWING  PROLONOED  EXPOSURE  TO  12  Hi.  I.S  g 
VIBRATION 

0 W Badgar.  D V Sturgaa  (Aaroipaca  Mad  Raa.  Labi.  R N 
Slarva  (Aaroipaca  Mad.  Rat  Lab  I.  and  0.  E.  Waaiarman  In 
AQARD  Vibration  and  Combined  Straiiai  In  Advan  Syitemi 
Mar  1976  3 p rati  (For  availability  laa  N75-27e8S  IB-Stl 
Serum  end  urine  chengaa  in  melt  rheiui  monkayi  wara 
maatured  bofora.  during,  and  after  expoaure  to  12  Hx.  16  g 
vibration  5 houra  dally  fur  130  houri  Marked  arythrocyta  Iota 
occurred  In  10  axpoaad  animala  within  3 waaka,  probably  aa  t 
raiult  of  axtanilva  gaitrointaitinal  latlorta  Serum  albumin  globulin 
ratloa  dacreatad.  Similar  valuta  for  13  control!  wara  tjnchtngad 
during  thli  time.  No  avldenct  of  renal  Impairment  wai  aaan 
■Inca  latum  oraatinina  wea  unchanged  end  hematuria.  Incraaaad 
proteinuria  and  urine  ladimtnt  morphology  wara  allhar  abaant 
or  not  changed.  Author 


N7B-27e8S  Contra  d'Ettaia  an  Vol.  Brttlgny  aur.Orga  (Franca) 
Lab  da  Madacina  Aatoiptdala. 

RAPID  FLIGHT  VIBRATION  PHINOMENA  AND  BPINE 
FRACTURES  (PHINOMENEB  VIBRATOIREI  RAPIDEB  EN 
VOL  ET  FRACTURES  DU  nACHISj 

R.  Aulfrat.  R P.  Dalahtya.  and  J.  Stivagniac  In  AQARD  Vibration 
and  Combined  Straiiat  In  Advan  Syitami  Mar  1B75  6 p 

rail  In  FRENCH  (For  aviiliblllty  lea  N76-27R86  IS- 51 1 

Savaia  vibratloni  leading  to  varttbral  (racturai  to  plloti  of 
high  performanca  jet  aircraft  are  ixamlnad  Sptclllctllv  two  ctiaa 
wara  atudled-iuddan  Intanilva  accataratloni  cauaing  ajactlon  from 
aaati.  and  aircraft  malfunction!  or  luddan  movaminti  aa  cauiad 
by  turbulinca.  pilot  corrictlon  procadurei.  iircrift  control,  or 
larvomachinlim  mallunctloni  Trinal  by  E )l  W 


N7B-278B7  Army  Aaromadical  Raaaaroh  Lab , Fort  Rucker.  Ala. 
BFFECTB  OF  VIBRATION  ON  THE  MUECULOBKEUTAL 

SVETEM 

Waittr  M.  Braunohitr  In  AQARD  Vibration  and  Comblnad 
Straiaai  In  Advan.  Syittmi  Mar.  1975  7 p raft  (For  availability 
tat  N7  5-27665  tB-61) 

No  ilgniflcint  change  ocoura  In  bona  mineral  danalty  altar 
ahort  term  hallooplat  flying.  However,  the  Impact  condltloni  of 
batio  phyilctl  training  Induct  10%  damlnaralliatlon  of  the  dlitti 
ulna.  It  It  our  impraiilon  that  Ihia  it  a tranilant  phanomanon. 
Long  term  follow-up  of  htllooplar  pllott  flying  6.6  houra/wtak 
over  two  yaari  ravtalt  no  avidtnoa  of  muiouloiktiatal  atraim 
however,  thsra  appaari  to  ba  t trend  toward!  damlnaralliatlon 
of  the  diital  rtdiua  Continued  monitoring  of  thit  population  group 
II  racommandad  to  datarmlna  whan  palhologiotl  ohangat  may 
be  axpacttd  to  occur.  Author 


N7B-27SBS  Royal  Air  Force  Inil.  of  Aviation  Madlolna, 
Farnborough  (England) 

THE  RBBPIRATORV  AND  METABOLIC  BFFBCTB  OF 
CONSTANT  AMPLITUDE  WHOLE-BODY  VIBRATION  IN 
MAN 

Q.  R Sharp,  0.  A.  Patrick,  and  W.  R.  Wlthay  In  AQARD  Vibration 
and  Comblnad  Slraiiaa  In  Advan,  Syitami  Mar.  1976  6 p 
rail  (For  ivalliblllty  laa  N7B-276BS  18-61) 

Nina  human  aubjacti  wart  txpoitd  to  oonilant  amplltuda 
whole  body,  Q tub  i vibration,  for  10  mlnutat,  at  fraquanclaa 
of  2,  4,  8,  8 and  10  Hi.  It  wai  found  that  at  2 and  4 Hi 
pulmonary  ventilation,  oxygen  uptake,  and  tidal  carbon  dioxide 
tanilon  ind  hatrt  rata  ware  unchanged  At  Iraquanolai  of  8,  8 
and  10  Hi,  howavar,  there  wti  an  Inoraata  In  pulmonary 
ventilation  and  in  oxygen  uptika.  Fulmontry  vantllttlon  wat 
Incraaaad  In  axcaaa  of  the  oxygen  uptake,  ratulling  In  hypanrantllt- 
tlon.  Thera  wart  no  qualltatlya  or  quantlittiva  dlffartncai  In  valuta 
of  pulmonary  ventilation  or  oxygen  uptake  batwaan  aubjacti  whan 
iinreitrtlnad  end  whan  fully  rtitralnad  on  tha  vibrator.  Mott 
aubjacti  ixparlinced  dlioomfort  or  pcin  during  axpoiurt  to 
friqutnclii  of  B.  8 ind  tO  Hi.  It  li  conildirad  that  thla  pain 
Induced  the  obiarvad  hyparvenillatlon  The  Inoraata  In  oxygen 
uptake  II  thought  to  ba  related  to  the  taming  of  muaculatura. 

Author 


N7B-27BBB  Southimpton  Unlv.  (England)  Human  Factort 
Raiaarch  Unit 

A STUDY  OP  VIBRATION,  PILOT  VISION  AND  HBLICOPTER 
ACCIDENTS 

Michatl  J Qtlllln  In  AQARD  Vibration  and  Comblnad  Straaaaa 
In  Advan.  Syattmi  Mar  1975  16  p rafi  (For  ivallablllty  aaa 
N7B-27e86  18-611 

A tailat  of  axparlmtnii  hai  bean  conducted  to  Invaaligtta 
tha  hypolhaali  that  tha  oocurrtnet  of  htllooptara  flying  Into  wirat 
la  titocittad  with  vibration  having  a datrlmtntal  affect  on  pilot 
vliuti  acuity.  Tha  raiaarch  commenced  with  an  Invattigatlon  of 
tha  avidanca  far  tha  problem  by  lurvaylng  tha  Incldanca  of  wire 
■trikea  and  determining  tha  condltloni  In  which  they  occur.  Tha 
aacoAd  itudy  mtaaurad  pilot  vliuti  acuity  during  flight  In  two 
different  hallcopttt  typai  It  wni  concluded  that  under  normal 
condition!  tha  Iota  of  vlaual  acuity  In  thaaa  two  hallcoptare  waa 
unlikely  to  ba  a major  cauta  of  wire  atrlkaa.  Tha  third  Invaitlgatlon 
rtiullad  In  tha  detailed  ipecificttlon  of  tha  vibration  axptrl- 
anood  in  tha  Scout  AH  Mk  1 hallcoptar.  Particular  amphaila 
wti  placed  on  tha  changai  In  vibration  with  tha  varloui  flight 
condltloni  and  tha  dlffartncai  batwaan  piloti  and  batwaan 
aircraft  of  tha  itma  type  Tha  final  ttrlaa  of  axptrlmtnti  wara 
dttignad  to  datarmlna  tha  minimum  Itvali  of  vibration  which 
would  affect  vliual  loulty  Author 


214 


51  LIFE  ICIENCES  (GENERAL) 


N7t'27T00  Airoipac*  Madicil  Ratairch  Labi..  Wright-Pattaraon 
AFB.  Ohio 

MICHANIBMt  OP  VIBRATION  EPPICTB  ON  AIRCREW 

PERFORMANCE 

Richard  W.  Shoanbargar  In  AGARD  Vibration  and  Comblnad 
Straiaaa  In  Advan.  Syatami  Mar.  1876  6p  rala  IFor  avallabUlly 
aaa  N7S-27eeB  18  511 

Tha  alfacti  of  vibration  on  a vailaty  of  human  parfoimanoa 
taiki  ara  ravlawad  Raaaarch  li  eatagorliad  with  laapaet  to  tha 
piadomlnant  partormanoa  laquiramanti  of  tha  taaki  Invattigatad. 
and  raiulti  era  avaluatad  In  ordar  to  datarmlna  whioh  aipacta 
of  tack  parformanca  lianiory  input,  oantral  procaaaing.  and  motor 
output)  ara  affaclad  by  vibration  intarfarancc.  Thli  procadura 
lavaala  that  tha  vaat  malorlty  of  vibration  affacta  occur  for  taaka 
which  raqulra  fine  laniory  dlicrimlnatlon  or  ptaclaa  motor 
raiponaa,  or  both;  only  a vary  taw  atudlai  ahow  affacta  which 
can  ba  atirlbutad  to  Intarfaranca  with  Intallaotual  or  cognltlva 
luncilona.  On  tha  baala  of  logical  analyiaa  of  diffarantlal  vibration 
affacta  on  varlouo  typat  of  taaka  it  la  auggaitad  that  tha 
pradomlnant  maohanlim  for  vibration  parformanca  affacta  la  dlract 
machanical  intarfaranca  with  functlona  occurring  In  tha  Input 
and  output  atagaa  of  oparator  parformanca  taaka.  Vibration  affacta 
on  taaka  which  ara  primarily  Intallactual  In  nature  and  hava  minimal 
aaniorlmotor  raqulramanta  ara  dlaeuaiad  In  ralatlon  to  ganarallaad 
atraia  machanlima.  Racant  raaaarch  la  daaorlbad  In  which 
analytical  dacompoolllon  of  raactlon  lima  maaauraa  made  It 
poaalbla  to  daflnltlualy  laolata  vibration  affacta  on  parlpharal  and 
central  parformanca  functlona  within  a aingla  laak.  Author 

N7B-27701  Dayton  Univ.  Raaaarch  Inat..  Ohio. 
PIRPORMANOB  AND  PHVBIOLOQICAL  EFFECTB  OF 
COMBINED  BTREBB  INCLUDING  VIBRATION 

J.  C.  Quignard  In  AGARD  Vibration  and  Comblnad  Straaaaa  In 
Advan.  Gyatama  Mar.  1B7B  8 p rafa  (For  avallabUlly  aaa 
N76-27B8B  18-Btl 

Whola  body  vibration  affacta  human  taak  parformanca  by 
two  main  machanlima:  parlpharally  by  machanloal  Intarfaranca 
at  tha  point  of  contact  balwaan  tha  man  and  hla  taak:  and 
cantially,  by  burdanlng  tha  brain  with  Irralavant  aanaory  Informa- 
tion. In  tha  lattar  regard,  tha  action  of  vibration  la  In  aoma 
wayi  akin  to  that  of  ndlaa.  Any  particular  affect  of  vibration  on 
parformanca  dapandi  on  many  factora.  Including  tha  phyalcal 
charaolarlatlca  of  tha  vibration,  tha  nature  of  tha  taak  and  tha 
akin  and  motivation  of  tha  performer,  time,  and  the  preaenoe  of 
othar  atraaaful  aganta  or  clrcumatancea,  Unfortunatalv,  our 
ignoranca  of  tha  piychophyalologlcal  machaniama  by  which 
vibration  degradaa  particular  kindi  of  taak  parformanee  la  atill 
profound,  and  our  knowledge  for  tha  moat  part  qualitative  In 
nature  That  la  mainly  bacauta  much  laboratory  baiad  raaaarch 
Into  tha  payohophyilologlcal  action!  of  vibration  auffara  from 
tha  lack  of  in  appropriate  atandardliad  methodology  and  of 
complete  and  proper  maaauramanta  of  tha  vibratory  foroaa 
affactmg  tha  man  at  tha  time  whan  hla  performance  la  balng 
avaluatad.  Author 

N7B-27T02  Medical  Raiaerch  Council.  Cambridge  (England). 

EFFECTB  OF  DURATION  OF  VERTICAL  VIBRATION 
BEYOND  THE  PROPOEED  IBO  "FATIGUE-OECRE ABED 
PROFICIENCY”  TIME.  ON  THE  PERFORMANCE  OF 
VARIOUS  TASKS 

R.  T Wllklnicn  and  R.  Gray  IRAE.  Farnboiough.  England)  In 
AGARD  Vibration  and  Comblnad  Straaaaa  In  Advan.  Syateme 
Mar.  1976  Bp  rafa  IFor  availability  aaa  N75-27a8B  ie-BII 

Sin  lublacla  carried  out  four  3- hour  eaailona  of  performance 
taaka.  two  with  conllnuoua  B Mi.  1 .2  m/a  equarad  rma  vartlcal 
vibration  and  two  under  atatlc  condltloni.  Thera  wai  no  general 
aupport  for  a prediction  from  the  propoied  ISO  curvoe  of 
fatlgue-decraaied  proficiency  IFDPI  that  vibration  can  lower 
proficiency  ai  a function  of  duration  of  aipoaura.  However, 
vibration  aiaociatad  with  a 1 -hour  vigilance  leak  and  knowledge 
of  raiulli  dacraaaad  proficiency  lowarda  tha  and  of  tha  3-hour 
work  period  Author 


N7B-27703  Adviaory  Group  for  Aeronautical  Raaaarch  and 
Davalopmant.  Parla  (Franca). 

PERIPHERAL  VISION  ARTIFICIAL  HORIZON  DISPLAY 

R.  Malcolm.  K.  E.  Money,  and  P.  Andaraon  In  In  Vibration  and 
Combined  Straiaai  In  Advan  Syitarna  Mar  1976  3 p rat 
(For  availability  aaa  N76-27e86  18-61) 

Tha  artificial  horlion  Inatrumant  ourrantly  uaad  in  aircraft 
auffara  from  two  ahortcomlnga:  the  pilot  cannot  obtain  contlnuoua 
Information  from  It.  ilnca  ha  muat  alao  look  at  othar  Inatrumenta 


and  aacond.  during  aplaodaa  of  heavy  vibration,  turbulence  or 
dlaorlamatlon.  a amall  Inatrumant  bacomaa  aatramaly  dlfficull  to 
lead.  Thla  paper  daacribaa  a device  which  projacta  a line  or  bar 
of  light  from  baalda  the  pllot'a  haad  forward  onto  the  Inatru- 
mant panel.  Tha  line  la  approaimataly  one  to  four  inchea  wide 
and  aubtanda  160  - 170  dag  of  arc  from  tha  pllot'a  haad.  ao 
that  It  aatanda  wall  Into  hla  peripheral  vlaion.  Tha  light  aourca 
la  driven  by  aanromotora  which  ara  controlled  from  the  aircraft'a 
Inertial  gyroa.  auch  that  tha  bar  of  light  aaan  by  tha  pilot  dupileataa 
tha  pitch  and  toll  motlona  of  tha  real  horlion  outilda  tha  cockpit. 
Tha  advantagaa  ol  thla  diaplay  are:  vialblllty  during  turbulence 
and  vibration,  vialblllty  while  looking  at  othar  Inatrumenta.  and 
reduction  of  the  pllot'a  workload  by  making  uaa  ol  the  neural 
programming  which  naturally  orianta  ua  with  tha  horlion. 

Author 


N7B-37704  Federal  Inal,  lor  Occupational  Safety  and  Aocldant 
Raaaarch,  Dortmund  (Wait  Oermanyl. 

A REVIEW  OP  BIOMECHANICAL  MODELS  FOR  THE 
EVALUATION  OF  VIBRATION  STRESS 
Wolfgang  Langa  In  AGARD  Vibration  and  Combined  Straaaaa 
In  Adyan  Syatama  Mar.  1B76  8 p rail  IFor  availability  lae 
N7B-27686  18-611 

Phyaloal  raaonanoai  of  tha  human  body  or  ol  Ita  parte  under 
vibration  correlate  with  lubjactlva  reiponaea.  Blodyncmlo  modela 
can  ba  calculated  from  data  ol  vibration  Invoallgatlona.  Bavaral 
luoh  modala  ara  dlaoueaed.  Tlia  modela  differ  In  thair  dagraaa 
ol  fraadom.  In  thair  man,  alaallcity  and  damper  alamanta.  and 
In  tha  way  theaa  alamanta  era  coupled.  A further  Important 
paramatar  la  tha  linearity  or  nonlinearity  ol  tha  modal  For  the 
evaluation  of  vibratory  atraia  It  la  nacaaaary  to  aatabllah 
phyalologloal  and/or  paychologlcal  criteria  which  oorralato  with 
blomachanlcal  reaponaaa  that  ctn  ba  almulatad  by  modala  Several 
mathoda  (or  evaluating  vibration  itraai  era  diacuaaad  and 
compatad.  Author 

N7B-2770B*  National  Aaronautici  and  Space  Admlnlatrctlon 
Langley  Raaaaroh  Canter.  Langley  Station,  Va. 

AN  ELEMENTARY  PBYCHOFHVEICAL  MODEL  TO  PREDICT 
RIDE  COMFORT  IN  THE  COMBINED  STRESS  OF  MULTIPLE 
DEOREEB  OF  FREEDOM 

Ralph  W.  Slone.  Jr  In  AGARD  Vibration  and  Comblnad  StrHaaa 
In  Advan.  Syatama  Mar,  1976  7 p raft  (For  availability  aaa 
N7B>27e86  18-611 

Tha  quality  ol  airplane  ridai  probably  will  become  Incrnailngly 
Important  to  paaaangara.  particularly  In  terminal  area  operatlona 
and  on  ahort  haul  tripe.  The  development  of  modala  tu  pradlot 
ride  comfort  la  conaldared.  An  elementary  model  concept  la 
praaanlad  herein  and  compared  with  aub|aotlva  ride  comfort 
raaponaa  ratlnga  maaaiirad  on  actual  achadulad  airline  flight! 
and  almulatad  lllghla.  Author 

N78-27708  Kentucky  Unlv  . Lexington. 

MODELS  OF  THE  CARDIOVASCULAR  SYSTEM  UNDER 
WHOLE  BODY  VIBRATION  BTREBB 

Charlaa  F.  Knapp  In  AGARD  Vibration  and  Comblnad  Straiiai 
In  Advan  Syatama  Mar.  1976  13  p rafa  (For  availability  aaa 

N7B-27e86  18-611 

Five  ma|oi  machaniama  can  ba  Hated  aa  the  main  factora 
raeponalbla  lot  producing  altaratlona  In  tha  circulatory  ayatam 
expoaad  to  vibration  Tha  machaniama  Important  lor  vibration 
atraia  ol  a given  waveform.  Iraquancy.  diaplaoamant.  accalaiatlon. 
tranimittad  force,  axia.  and  duration  are:  111  reaction  ol  tha 
fluid  and  venal  ayatam.  121  reaction  ol  large  brxiy  organ  eyatama 
and  the  muiculoakalatal  ayatam;  (3)  reaction  of  the  mechanaracap- 
tore;  14)  reaction  ol  tha  hormonal  metabolic  and  hematological 
ayatama;  and  161  raactlon  modification  through  tha  oantral 
narvoua  ayatam  and  the  piychophyalologlcal  pathwaya.  Analytical 
allorta  are  reviewed  aa  they  relate  to  tha  live  machaniama  llitad 
above  and  currant  affotli  In  modeling  tha  hydrodynamic  aapacte 
ol  tha  cardloyaaoulcr  ayatam  ara  diacuaaad  In  ordar  to  aatlmate 
Ita  ralatlva  contribution  to  tha  total  changai  tn  artarlal  praiaurae 
and  llowa  maaaurad  In  animali  axpoiad  to  whole  body  ilnuaoldal 
vibration.  Author 

N78-27707  Syatama  Technology.  Inc  . Hawthorna.  Calif 
EVALUATING  BIODYNAMIC  INTERFERENCE  WITH 
OPERATIONAL  CREWS 

Henry  R.  Jax  and  R.  Wada  Allan  In  AGARD  Vibration  and 
Combined  Straaaaa  In  Advan.  Syatama  Mar.  1976  18  p rafa 
IFor  uvtilablllty  aaa  N7B.2788E  18-611 

A review  la  made  ol  operational  iltuationi  In  whioh  blodynamic 
Intarfaranca  with  aircrawa  la  a problem,  and  It  la  ahown  that 
there  la  a largo  contraat  batwaan  tha  information  naadad  to 
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■valuat*  that!  problami  In  oparational  alluatloni  vataut  that 
avallaWa  (ram  aaialing  laboratorv  taaaatch.  A itiuclura  and  maana 
(or  antrapolating  iha  larga  and  growing  ampitical  data  baaa  la 
diacuaaad  Soma  prograaa  in  work  along  thaaa  llnaa  la  praaantad, 
including  Syttama  parlormanca  modala  for  Iniarralating  tha  many 
varlablaa:  raflnad  blomachanical  modala  for  analytlng  vibration 
(aadthrough  to  oontrola  In  cloaad  loop  manual  taaka:  and 
prrxiaduraa  (or  Including  habitability  or  rida  ratinga  In  tha  ovarall 
avaluatlona  Author 

N78-377<MI  Advltory  Qroup  (or  Aaronautical  Rataarch  and 
Oavalopmant.  Paria  (Prancal 

THE  mo  QUIDE  FOR  THE  EVALUATION  OP  HUMAN 
WHOLE  RODV  VIBRATION  EXPOBURE 

0 Bobbart  In  iis  Vibration  and  Comblnad  Stmgyaa  In  Advaii 
Syatama  Mar.  197&  6 p rafi  (For  availability  sea  N7b'27RB5 
l8-5t) 

It  aalata  a damand  (or  ragulatlona  to  avaluila  tha  vibration 
axpoaura  ol  human  balnga.  Although  tha  knowladga  of  tha  human 
raaotlon  la  not  aufdolant  (or  all  oaaaa  of  vibration  axpoaura.  axparta 
from  tan  countrlaa  diacuaaad  a atandard  which  glvai  a gulda  (or 
Iha  avaluallon  Aa  thia  atandard  la  agraad  by  tha  ISO-Councll 
and  It  la  now  going  to  ba  printed,  tha  background  a(  thIa  atandard 
and  tha  moat  Important  datalla  ara  raponad.  Author 

N7I-2770B  Royal  Aircraft  Eatabllahmanl,  Farnborough  (England). 
Human  Englnaarlng  DIv. 

RROPOEEO  LIMIT!  FOR  EXPOSURE  TO  WHOLE  BODY 
VERTICAL  VIBRATION,  0.1  TO  1.0  Ha 
GaoK  Allan  In  AQARO  Vibralion  and  Comblnad  Straaaaa  In 
Advan.  Syatama  Mar.  1B7B  tl  p rala  (For  availability  aaa 
N7S.27e86  18-611 

Tha  naad  for  daalgn  atandards  (or  civil  and  military  vahlolaa 
to  covar  human  raaotlon  to  vibration  balnw  1 Hi  la  outllnad 
Limiia  ara  propoaad  agalnat  two  crltarlar  tha  llrat,  to  pravant 
aavata  dlaoomfort  margaa  at  1 Hi  with  tha  OIS2631  axpoaura 
limit:  tha  aacond,  to  pravant  raduoad  comfort  margaa  at  t Hi 
with  tha  DIS2B31  raduoad  comfort  boundary,  ttacauaa  o(  lack 
of  Information,  llmita  ftava  baaii  glvan  lor  25  mlnuta  and  6 hour 
duratlonc  only,  and  It  haa  not  baan  poaalbla  to  auggaat  valuaa 
lor  tha  praaanration  ol  working  afflclancy.  Tha  Information  on 
which  tha  propoaala  ara  baaad  la  outllnad,  namaly  aoma  twenty 
laboratory  and  (laid  invaatlgatlona  and  critical  ravlawa,  yielding 
about  fifty  data  pointa.  Conaldarlng  tha  approximata  nature  of 
aoma  of  Iha  Information  It  la  ralatlvaly  conalatant.  and  ralnlorcaa 
pravioua  aaaaitlona  that  tha  critical  (raquancy  range  lor  motion 
alcknaaa  la  below  O.B  H>.  Author 

N7E-a7710  Soaing  Co.,  Wichita,  Kana. 

RIDE  aUAllTV  OF  CREW  MANNED  MILITARY  AIRCRAFT 

Stanley  H.  Brumaphlm  In  AQARO  Vlbiatlon  and  Comblnad 
Straaaaa  In  Advan  Syaiama  Mar  1876  7 p rafa  (For  avmlablllty 
aaa  N76'27e8S  18-51) 

Hide  quality  oritarla  era  oomperad  In  larma  of  both  abort 
term  and  axtandad  term  craw  parformanca  dacramant  Ihraaholda 
Flight  teal  data  era  Included  which  lllustrata  tha  capability  to 
modify  aircraft  reaponaa  to  guata  through  rida  control  syatama. 
Raqulramanta  to  atrangthan  application  of  axlatlng  criteria  to 
design  ol  airplane  rida  control  syatama  era  glvan.  Chief  among 
thasa  araaa  are  the  need  (or  Improved  ability  to  handle  human 
reaponaa  to  fraquanclaa  of  vibration  below  1 .0  Hi  and  In  validation 
of  Ihraaholda  (or  axtandad  axpoaura  to  vibration  Teat  data  ara 
also  discuaiad  which  show  tha  naad  to  consider  Impact  ol  rida 
anvironmant  on  time  to  complata  craw  tasks.  In  addition  to  tha 
more  Iraquant  concarn  with  Impact  on  parformanca  errors. 

Author 


N78-2771 1 Centro  da  Racharchaa  do  MadacIno  Aaronautiqua. 
Faria  (Franca). 

STUDY  OF  MAN'S  PHYBIOLOOICAL  RESPONSE  TO 
exposure  to  INFRA-BOUND  LEVELS  OF  130  dS  [ETUDE 
CHEZ  L'HOMME  DEB  EFFBTS  PHYBIOLOOIQUES  D'UNE 
EXPOSITION  A DES  NIVEAUX  INFR-SONORES  DE 
130  DS) 

P.  Borradon.  J.  Nathle.  and  A Qlbart  In  AOARD  Vibration 
and  Comblnad  Btrasaas  In  Advan  Syatama  Mar.  1878  13  p 

rafa  In  FRENCH  (For  availability  aaa  N76-278BB  18-61) 

)nFrBaound  affects  on  tha  phyelologlcol  fun':tlona  of  man. 
aRar  a 80  mlnuta  axpoaura  period,  wara  Inveatlgatad.  Special 
allona  wara  made  to  obsarva  circulatory  raactlona  and  aummarlia 
totally  tha  action  ol  aerial  Infraaonlo  vibrations  Maaaursmanit 
ware  made  of  time  response  to  a luminous  solicitation,  cardiac 
frequency,  and  maximum  and  minimum  arlarlal  pressure  An 


audiogram  was  made  ol  Iha  aerial  luminary  tones.  Datallad  rsaulta 
ara  given  in  tabular  form.  Tranal.  by  E.H.W. 

N78-27712  Centra  da  Racharchaa  de  Madaclne  Aaronautiqua. 
Paris  (Franca). 

EFFECT  OF  LOW  FREQUENCY  AERIAL  VIBRATIONS  ON 
NOCTURNAL  ACTIVITY  OF  A RAT  [RFFST  D'UNE 
EXPOSITION  A DES  VIBRATIONS  AERIENNEB  DE  BASSE 
FREQUENCE  BUR  L'ACTIVITE  NOCTURNE  DU  RATI 
P Pasqulea  and  J.  Nathia  In  AGARD  Vibration  and  Combuisd 
Straaaaa  in  Advan.  Syatama  Mar  1976  4 p rafa  In  FRENCH 
(For  availability  soa  N75-27666  18-61) 

Oboorvatloni  wara  made  of  rat  nocturnal  activlly  after 
exposure  to  ganaral  aerial  vibrationa  Tha  rats  ware  axpotad  for 
eight  hours  to  imutoidal  vibrations  at  a prasauie  ol  147  dB 
and  at  fraquanclaa  ol  8,  16,  and  32  Hi  Rsaulta  indluata  the 
vibrations  wara  not  loud  enough  to  aavaraly  Influanca  nighttime 
aotlvlty,  however,  aoma  Incraaaaa  and  dacreasaa  wars  noted 
depending  on  axpoaura  laval.  Tranal  by  E.H.W. 

N7E-27713  Erlangan-Nurambarg  Urilv  (West  Qarmany) 
VIBRATESS  LANQUAUE 

Wolf  D.  Kaldal  In  AOARD  Vibration  and  Combined  Straaaaa 
In  Advan.  Syatama  Mar  1876  8 p rafa  IFoi  availability  aaa 
N76-27e85  16-61) 

A brief  raylaw  of  tha  work  dona  to  develop  vibrataaa  languagsi 
la  glvan.  A apaolal  typa  of  vibrataaa  language  Is  daicribad  uting 
the  V.  Bakaay  modal  of  tha  ooohlaa.  Hsra  tha  (raquancy  range 
of  tpaach  la  adapted  to  that  of  tha  vlbiotacilla  tyatam  without 
changing  tha  time  domain  so  that  tha  speech  communloatien 
by  meant  of  a maohtniotl  tliniulitlon  ol  tha  akin  ol  Iha  human 
(ortarm  can  bt  parlormad  In  rail  time.  A highly  aophlatloalad 
computer  program  lor  tha  LING  8 or  PDP  12  hti  baan  wrilltn 
for  this  purpota.  Author 

N7B-2S722||I  Advisory  Oroup  for  Aarotpaaa  Rataarch  and 
Davalopmant,  Paris  (Franca). 

CURRENT  STATUE  IN  AEROSPACE  MEDICINE 
Wtllon  L.  Jonit.  ad.  (NAM.  Waihlngtonl  May  1S75  75  p 
raft  Praaantad  at  tha  Aarotpaca  Mad.  Penal  MHtlng,  Napitt, 
15-20  Bap.  1974 
IA0ARD-CP-1B4)  Avail:  NTIB 

Papers  are  praaantad  which  ditcuta  tha  following  toplca: 
hibitablllly  laefora  In  tha  dtilgn  ol  future  apace  tyilami,  aiactlon 
problamt,  and  health  and  caitar  managtmani  liauai  In  ihi  mllKlry 
aarvleat.  For  Individual  titlat,  ate  N76>29783  throush  N7B' 
29729. 


N7S-2S723  United  Alroialt  Corp..  Weahlngton.  D.C.  Hamilton 
Standard  DIv. 

SPACS  UPS  SUPPORT  TSCHNOLOOY  FOR  A MODUUR 
INTSaRATIO  UTILITY  SVSTIM 

Edwin  J.  Wulll  In  AOARD  Currant  Status  In  Atrotptot  Mad. 
May  1975  8 p raft  (For  availability  tea  N7B-2B722  20-511 
Space  atallon  anvironmanttl  oontral  ayatama  davalopad  to 
provide  watir  purlllcallon.  wattt  ditpoill.  hatting,  cooling, 
contaminant  control,  and  power  ganatallon  ira  eonaidarad  lor 
commercial  application.  An  earth  orlantad  program,  Modular 
Inttgratad  Utility  Sytlem  (MIUS),  dtiigntd  to  raoyoli  anargy 
through  tha  Integration  ol  utility  aarvleat  In  a single  plant  that 
provides  solid  and  liquid  wattt  trattmant,  water  purlfloatlon. 
domaatlc  hot  wstar,  alt  conditioning  and  apace  hasting,  and 
tiscirlolly  la  daiorlbad.  Tha  modularity  of  tha  MIUS  coneapl  la 
adaptable  to  military  and  dlsattar-rallal  appllostlona  and  makaa 
poaalbla  tha  desired  taohnology  ttanilar  from  Iha  apana  program 
to  tha  utility  naadi  of  tha  leas  davalopad  nsllona  Author 


N7S-2t724  European  Space  Technology  Canter,  Noordwljk 
(Naiharlanda). 

HABITABILITY  DISION  IN  SUROPE'S  SPACBLAB:  A 
STATUE  REPORT 

A.  8.  Thompson  In  AOARD  Currani  Status  In  Aaroaptoa  Mad 
May  1975  7 p raft  (For  availability  tea  N7B-29722  20-51) 
Tha  hsbItabDIty  data  obls)nsd  on  pravioua  manned  apace 
mittlont.  particularly  Skylab  are  tovlawad  In  terms  ol  tha  Spaoaltb 
module  daalgn.  both  Interior  environment  end  laboratory 
archltaotura.  Unraxolvad  hebitablllty  problama  concarnlng  tha  lack 
ol  up-to-date  anthropometric  data  on  malst  and  famalaa  and 
potential  motion  elaknaee  during  the  llret  daye  ol  wtlghtleteneie 
are  ooneldered.  J.M  8 


216 


61  LIFE  SCIENCES (QENERAL) 


N7e-2I72B*  Nitlonil  Aarontullci  and  Spaca  Admlnlattatlon. 
Wathingion.  D C. 

A SUMMARY  OF  IKVLAR  FINDINOS  OF  INTIRIST  TO 
LIFI  SCIlNTItTS 

Wallon  L Jonai  In  AQAHD  Cunant  Statua  In  Aaroapaca  Mad 
May  IB7b  ISp  rail  (For  availability  laa  N7B'2B722  20-SII 
Tha  madical  lindingj  of  tha  Bkylab  mlailon  ara  diaouaaad 
along  with  tha  habitability,  man  machina  (acton,  and  tha  taliablllty 
o(  Skylab  lila  lupnort  ayitami  Author 

N7S-2B72B  Italian  Air  Forca  Aaroapaca  Madical  Cantar,  Roma 
PRSLIMINARY  RMBARCH  ON  BODY  DISFLACtMiNT 
DURING  LUNAR  WALKING 

A Scano  and  A Caalallani  In  AQARD  Currant  Statua  In 
Aaroapaca  Mad  May  tB7n  6 p rala  IFor  availability  aaa 
N76-2B722  20-Btl 

A 16  mm  Him  takan  during  Scott'i  and  Inwin'i  walk  on  tha 
aurlaca  ol  tha  moon  la  amployad  to  analyia  body  dlaplacamant 
during  lunar  walking.  Tha  taohniqua  and  raiulta  ara  daacrlbad. 

J.M.S. 

N7B-2S727  School  ol  Aaroapaca  Madlolna.  Brooka  AFB,  Taa. 
Blodynamica  Branch. 

THB  PLUS  Oi  PROTBCTIVB  MITHOOB  FOR  USB  IN 
ADVANCBD  FIGHTBR-ATTACK  AIRCRAFT 
Robart  W.  Kruti,  Jt.,  SIdnay  0.  Lavaratt,  Jr.,  Ruaaall  R.  Burton, 
and  John  W.  Buina  In  AQARD  Currant  Statua  In  Aaroapaca 

Mad.  May  1S7B  7 p rala  IFor  availability  aaa  N7B2B722 
20-BI) 

Mathura  to  anhanoa  aocalaratian  tolaranoa  and  protactlon 
ara  ravirwad.  Emphaala  la  placad  on  tha  lollowing  antl-Q  davluaa 
ortaohniquaa:  HI  tha  L-1  attaining  manauvar,  (21  poaltiva  praaaura 
braathing,  (31  praaocalaratlon  Indatlon,  (4)  unllorm  praaautliatlon 
ol  tha  Inwar  body,  and  |BI  a tilt-back  aaat.  J.M  S. 


N7B-3B72B  Suhool  ol  Aaroapaca  Madicina.  Brooka  AFB,  Taa. 
Clinical  Bclanuaa  Olv. 

THB  AIRCRBWMAN  AT  INCRBABBO  RISK  OF  IBCHBMIC 
VABCULAR  DIBBABB 

Malcolm  C Lancaatar  /n  AQARD  Currant  Statua  In  Aaroapaca 
Mad.  May  1S7B  B p rala  (For  availability  aaa  N7B-2S722 
20-611 

A oomblnad  tick  approach  la  propoaad  to  rlalay  or  pravant 
tha  aailoua  eonaaquanoaa  ol  laohamlo  vaaaular  diaaaaa  (IVO). 
Tha  approach  conalata  ol  a lat  ol  riak  laotnra  that  ptadict  Individual 
auaoaptiblllty  to  IVO  and  a aat  ol  provan  Inleivantlona  diractad 
at  apaoKle  rIak  laoiora.  J.M.S. 


N7B-2B73B  Dalanaa  Dapt..  Waahlngton.  O.C.  Ollica  ol  tha 
Aulatant  Sacratary  ol  Dalanaa  lor  Haalth  and  Envlronmant. 

A STUDY  ON  MBDICAk  OFFIOBR  CARBBR  MANAGBMBNT 
AND  RETENTION  IN  THB  USA  ARMID  FORCES 

John  E.  Murphy  In  AQARO  Currant  Statua  In  Aaroapaca  Mad. 
May  1876  13  p rala  IFor  availability  aaa  N76-2B722  20-B1I 
Faotora  which  Inlluanoa  caraar  managamant  and  ratantion 
ol  madical  oRIcara  in  tha  Armad  Forcai  ara  Idantlllad  Varioua 
mathamatloal  tachniquaa  wara  uaad  to  Idantlfy  tha  individual 
goala  ol  madical  oHIcara  and  tha  ralatlonahlp  ol  lhaaa  goala  to 
aalaclad  aapaota  ol  a mllllary  carear.  Raaulta  Includa  Inlcrmatlon 
on  tha  paroapllona  and  aapaotatlona  ol  young  madical  oRloara 
toward  a caraar  in  tha  Armad  Forcaa.  ^aclllc  potantlal  policy 
changaa  ara  avaluatad  In  tarma  ol  Improvad  caraar  managamant 
and  inoraaaad  ratantion  ol  madical  oRloar  Author 


N7B-3271B/|I  Advlaory  Group  loi  Aaroapaca  Raiaarch  and 
Davaitjpmant,  Parii  (Franca) 

BIODYNAMIC  RESPONSE  TO  WINOSLAST 

D.  H.  Olalatar.  ad.  (RAF  Inat.  ol  Aviation  Mad)  Jul.  1B76 

S7  p rala  In  ENGLISH  and  partly  In  FRENCH  Coni  hald  at 

Toronto,  8 May  1876 

(AQARO-CP.170)  Avail  NTIS  HC  S4  76 

Tha  tpacllic  ptoblam  of  wlndblait  la  conaldarad  aa  It  allacta 
human  tolaranca  to  high  apaad  ajacllon.  Toplca  diacuaaad  Includa: 
pravalanca  ol  ajactlon  Iniury,  Injury  machanlama.  protautlon.  and 
problama  ol  haad  ramralnt  and  halmat  loaa.  For  Individual  titlaa. 
aaa  N7B-327t7  thrnugh  N7B-3272e. 

N7B-32717  Aaroapaca  Madical  Raaaarch  Laba , Wright -Pattaraori 
AFB.  Ohio. 

USAF  NON-COMBAT  BJECTION  BXPBRIBNCE  1SBS-1B79 
INCIOBNCB.  DISTRIBUTION,  SIGNIFICANCB  AND 
MBCHANISM  OF  FLAIL  INJURY 


W Glavaa  Ring,  Jamaa  W Brinklay.  and  Frank  R Noyaa  In 
AQARD  Blodyn  Raaponaa  to  Windblaat  Jul  1675  B p tala 
(For  availability  aaa  N75-32716  23-61) 

Tha  USAF  noncombel  ajactlon  axparlenca  during  tha  period 
1968-1973  la  ravlawad  attempting  to  charaotarixe  tha  Incidanca. 
dlatrlbutlon,  aigniticanco.  and  mechanlam  of  Hail  Injurlaa  Tha 
overall  Incidanca  ot  Hall  Injury  la  7%  In  which  4%  Involved  injurlaa 
ol  a major  type  Tha  dlatrlbutlon  ol  Injurlaa  Is  chsraclerliud  by 
111  an  abaa  nca  ol  major  haad  and  nack  Hall  injury,  (21  a 
pradomlnance  ol  proximal  ovar  dlilal  injury,  and  13)  in  markarl 
contrast  to  sarllat  data,  a alight  ptedomlnanua  ol  uppat  over 
lower  axtratnity  Hall  Injury  Tha  Importance  ot  analyxinp  tha  torcaa 
acting  upon  tha  limbs  aa  wall  aa  having  a clear  undaritanding 
ot  the  machanlama  of  failure  le  diacuaaad  and  tha  need  lor 
Improved  lirnb  restraints  la  amphaaiced  Author 

N7S-3271B  Italian  Air  Foret  Military  School  ol  Aviation 
Madlelna.  Roma 

SURVIY  ON  BIODYNAMIC  RBBFONBE  TO  WINDBLABT 
INIJICTIONBi  PATHOOINITIC  MBCHANISM,  ANALYSIS 
AND  FRIVBNTION  OF  INJUHIIS 

Qaatano  Rotonrio  In  AQARD  Blodyn.  Raaponaa  to  WIndblatl 
Jul.  1B7B  B p rala  (For  availability  taa  N7b.327  1 6 2 3-611 

Injurlaa  oauaad  by  windblaat  during  aicapa  by  ajacllon  can 
liom  high  apaad  jat  aircraft  art  analyiad  along  with  traumatic 
Injurlaa  tuRtitd  by  alicrewt  within  tha  cockpit  of  titertitt  (allowing 
tcoldtntal  lota  oi  tuddtn  opening  of  lha  canopy  or  altar  Itt 
anploslon  In-lllght.  Tha  pcthogtnatic  maohanlamt  ol  the  Injurlaa 
cauttd  by  windblaat  tia  sxamlnad  along  with  tha  rtittiva  limits 
ol  human  tolaranca  and  tha  syttama  which  could  ba  amployad 
and  Improved  to  Inoraata  human  raalattnoa  to  aerodynamic 
praaaura  of  lha  wind  Emphaala  la  placad  on  tha  pravintlon  and 
rtducllon  ol  tha  lalallty  ol  thaas  Injurlaa  Author 

N7B-3271B  Dafanca  and  Civil  Inal,  ol  Envlionmantal  Madlolna. 
Downtviaw  lOntarlol. 

ACCIDENT  STATISTICB  RBUVANT  TO  WINDBLABT 
R.  E.  Noble  and  S.  W.  Oltan  In  AQARD  Blodyn.  Raaponaa  to 
Windblaat  Jul.  1B76  4 p rala  IFor  availabllily  itt  N7B-3271B 
23-61) 

During  lha  parlod  1966-1874  Injurlaa  wara  ilgnlflcint 
problem!  in  ajaotlont  from  Canadian  Foieii  (CF)  tiioralt  Thara 
wara  ninety  nonlaial  ajaotlont.  01  thtia,  eight  ciaw  mambara 
atoapad  Irta  liom  injurlaa,  ilxty-thrat  rtcalvad  minor  Injurlaa. 
and  ninataan  raoalvad  itrloua  Injurlaa.  An  inalytit  of  tha  Injury 
pattaina  Indicaiat  that  they  oocutriri  at  both  low  and  high 
tpaada.  Spaclllc  pioblamt  ara  iddraitad  and  raeommandatlona 
ara  made  to  tnhtnca  alrciaw  nitty  during  ajaolloh.  Author 


N7B-32720  Royal  Naval  Solantllio  Samlet,  London  (Enolandl 
FATHO-FHYBIDLOGICAL  EFFECTS  OF  WIND  BLAST  FROM 
conventional  and  NUCLIAR  IXRLOBIONS 
J S P Rawlint  In  AQARD  Blodyn.  Raaponaa  to  Windblaat 
Jul  1B7B  6 p rata  IFoi  availability  taa  N7B'3271B  23-B1I 
Tha  patho-phyalologlotl  allacta  ol  wind  bleat  raaulting  from 
conventional  and  nuclaii  axploaluna  are  antlyaad  and  rtlatad  to 
tha  allacta  ol  wind  blast  ancounlartd  In  high  apaad  alrorall 
ajactlont  and  In  airborne  elictalt  breakup,  and  to  toma  Inatancat 
ol  ground  impaol  It  It  auggattad  that  data  derived  from  ttudlat 
ol  axplotlva  bleat  allacta  may  contrlbult  to  tha  antlyala  cl  alroialt 
aooldanit.  and  to  tha  davalopmant  ot  proltcllva  equipment  tor 
tha  ciawa  ol  high  parlormanca  alrorall  Author 

N7B-32721  Centra  d'Etatii  an  Vol.  Bratlgny-iur-Orga  (Fiancal. 
INJURIIB  OBIlIRVID  FOLLOWING  HIGH-BFBBD  BJIC- 
TIDNB  IN  THI  FRENCH  AIR  FORCE  (LBSIONB  OMBIRVBIB 
AFRBt  EJECTION  A GRANDE  VITBBBI  DANS  LARMIB 
Dl  L’AIR  FRANCAIBIl 

R P.  Dalahiyt  IHopItal  Begin),  B.  Valtaa.  and  R.  Aulfrat  In 
AQARD  Blodyn.  Rttpontt  to  Windblaat  Jul  1B7B  6 p rala 
In  FRENCH  IFor  availabllily  aaa  N76.32718  23-61) 

A review  la  praaantad  conctrning  266  tjecllont  from  French 
Air  Forca  alrorah  at  tpaada  ranging  bttwttn  0 and  760  knott, 
that  took  place  between  1B60  and  1974  Tha  lollowing  overall 
ttatittict  ara  given  47  alaollona  (16  %)  war#  faltl,  while  209 
162  %l  wara  tuccatalul.  A total  ol  130  halmatt  (Bl  %)  and 
30  matka  116  %)  wara  loti.  In  lha  case  ol  ajactlona  ptrlormad 
at  tpaada  above  400  knott  (23  caaatl,  alt  bleat  allaott  Inoraata 
tha  lavfilty  of  Injuilaa  to  partonnal  and  dtmaga  to  equipment. 
Tha  paicantaga  of  (atallllaa  ramaint  at  IB  1L.  while  tha  ptreantaga 
ol  injuitd  aircrawt  raaohta  7B  % (aa  oppoaad  to  an  ovartll 
parcantaga  ol  3B  %l:  78%  ol  halrnata  and  40%  ol  matka  ara 
lost.  Only  one  pilot  landed  unhurt  Injurlaa  range  Horn  ao- 
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ohymoin  to  avulilon  ol  llmbi.  Tho  abovo  data  agriaa  tairiv 
wall  with  comparabla  data  from  othat  air  Fotoaa  Thraa  oaaaa 
art  dlicuitad  in  datail.  Tranal.  by  YJ.A. 

N7t-32722  Royal  AirsraM  Eatabllahmant.  Farnborough  {England}. 
Enginaaiing  Phyaica  Dapt 

WINDILA«T:  PROTiCTION  POR  THE  HEAD  BV  MEANS 
OP  A PABRIC  HOOD 

J M.  Rayna  In  AQARD  Blodyn  Raaponit  to  Wlndblaat  Jul 
1976  10  p rala  (For  avallablllly  laa  N75-32710  23-61) 

Wind  tunnal  aaparimanlt  and  oparatlonal  taparltnct  Indlcata 
that  cuitant  halmatt  art  loit  during  ajactlon  ai  a raault  of 
windblait  Iha  laaaibility  la  atudiad  ol  protaullng  tha  haad  Irom 
aapoauia  to  blaat  by  maana  of  an  automatlually  araotad  fabric 
hood  It  la  altowii  that  tuch  a hood  placad  ovar  tha  faca  of  a 
dummy  tail  lubiaot  drapaa  tha  haad  aflaotivaly  on  aapoaura  to 
blaat.  and  pravanla  tha  loaa  of  avan  aimpit  halmat  aaaatrtbllaa 
up  to  Mach  1 . Author 

N7B-32723  Royal  Air  Forca  Inal,  of  Aviation  Madlolna, 
Farnborough  (England) 

AN  ARM  RBBTRAINT  SYSTEM  POR  EJECTION  SEATS  IN 
HlOH  PERPORMANCE  AIRCRAPT 

P.  H.  R.  0111  In  AQARD  Blodyn  Raaponta  to  Wlndblaat  Jul. 
1976  4 p rala  (Fur  avallablllly  aaa  N76-327t(S  23-61) 

A taatrainf  ayttain  dailgnad  for  high  pttformanoa  alroraft 
from  which  ajaatlon  at  high  ipaada  la  llkaly  It  datorlbad.  Tha 
ayttum  avolvad  eomprittt  a aaat  portion  oonalatlng  of  two  fixad 
ladgth  tapai.  and  a man  portion  inooiporatad  into  a alaavad  Ufa 
praiaivar.  Each  aaat  lapa  It  anoloatd  In  a fabric  tuba  whioh 
allowi  automttln  diaoonnaotlon  ol  tha  two  portiona  during 
amargancy  ground  agrata.  Tha  tytlam  lunctlona  on  aiactlon  by 
ralraoting  tha  arrna  In  a tlmilar  mannar  to  lag  raatralnt  ayatoma 
Tha  davtiopmanl.  tatting  and  parformtnca  ol  tha  aytttm  It 
datcribad.  LImItad  ttudlat  hava  damonatratad  that  tha  propotad 
rala  ol  arm  ralractlon  li  phytlologietlly  aoeaptabla  both  with 
tha  handt  on  tha  firing  htndia  and  under  almulatad  commanded 
aiactlon  Tha  arm  raatralnt  lapaa  can  ba  routed  unnbtrualvoly  to 
pravant  Inlaiactlon  upon  routlna  cockpit  movamant  during  normal 
flight.  Tha  parformanca  of  tha  arm  raatralnt  ayatam  during  alaotidn 
taata  uting  dummlaa  It  alto  datcribad.  Author 


NTB-32724  Payne,  Inc.,  Annapolla.  Md. 

ON  PUBHINO  SACK  THE  PRONTIIRS  OP  PUIL  INJURY 

Patar  R.  Payna  In  AOAflO  Blodyn.  Raaponaa  to  WIndMaat 
Jul.  1678  7 p raft  (For  availability  tat  N7B<32716  23*B1I 
Undar  combat  oondltlona.  limb  ball  Injury  In  U.8.  open  aiactlon 
aaata  la  ahown  le  bt  a tavara  problam.  Adaquata  paaaiva 
antrapmant  davlcaa  damonatratad  In  tha  wind  tunnal  and  adaquata 
aaat  atablllilng  davlcaa  alto  damonatratad  In  full-tcala  wind  tunnal 
tatting  and  by  air  dropt  art  ravlawad.  An  extraction  atoapa 
ayatam  It  datcribad  which  offara  hope,  not  only  of  avoiding  tha 
high  tpaad  problemt  ol  axitting  tractor  rocket  atoapa  tyatamt, 
but  alto  of  aubattntially  reducing  ayatam  volurna.  coal,  and  weight, 
at  wall  at  timpllfying  tha  flail  Injury  problam  Author 

N7B-S172S  Payna.  Inc..  Annapolla.  Md 

SXPBRIMINTAL  IVALUATION  OP  LIMB  PLAIl  INITIATION 

AND  BJECTION  SEAT  STABILITY 

Frad  W.  Mawkar  and  Anthony  J.  Euler  In  AQARD  Blodyn 
Raaponaa  to  Wlndblaat  Jul.  1976  17  p rala  (For  avakabiilty 

aaa  N7B-327ia  23-61) 

(Contract  r33ei6-74-C-4018) 

Limb  dlilodgamant  forcaa  ware  datarminad  In  free  flight 
aimulatlon  ol  an  election  along  with  tha  atatlo  itablllty  of  tha 
taata/ occupant  combination.  Tha  forcaa  and  momenta  maaturad 
with  anthropornatric  dummlaa  and  llva  aublacta  In  Identical  ajactlon 
taata  ware  compared.  Raaulta  art  praaantad  and  dlacuatad 

Author 


N7S- 12726  Raaaaroh  Inat.  ol  National  Oalanca.  Stockholm 
(Swadan) 

HIGH  SPEED  EJECTIONS  WITH  SAAB  SEATS 
B 0.  Andraa,  E.  Ek,  H.  Lotin.  and  B.  Ch.  R SUoamblad  In 
AQARD  Blodyn.  Raaponaa  to  Wlndbitat  Jul  1976  6 p ral 
(For  availability  tot  N7B-32716  23-61) 

Tha  Swtdith  development  work  on  davlcaa  to  protect  againat 
wlndblaat  affaett  at  high  tpaad  ajaotloni  la  turvayad  Examplaa 
ol  patt.  prttant,  and  future  tolutlona  era  given  Tha  Swadith 
Air  Forca  Exparlanoa  with  high  ipaad  ajactlont  la  aummarliad. 

Author 


N7S-11SB1I  Adviaory  Group  lor  Aarotpaoa  Ratatich  and 
Davalopmaiit.  Parit  (Franca). 

RADIATION  HA2ARDS 

Aug.  197B  149  p raft  Praaantad  at  a Lactura  Sarlet  in  Tha 
Nathartanda.  22-23  Sap.  1976,  Qaimtny,  26-2B  Sap.  1976, 
and  Norway.  29-30  Sap.  1976  Sponaorad  by  tha  Aarotpaoa 
Mad.  Penal  and  tha  Contultant  and  Exchange  Programma  ol 
AQARD 

(AaARD-LS-78)  Avail:  NTIS  HC  $6.00 

There  hat  been  a ramarkabla  davalopmant  and  Incraata  In 
tha  number  ol  proctttaa  and  davlcaa  that  utillta  or  amit 
noti-ionlilrtg  radiation  whioh  includat  ultra-vlolat.  vlalbla  light. 
Infrared,  microwave,  radlolraquency.  ultraacund.  Thit  aarlaa 
providat  a Mlantlfically  accurate,  authoritative  review  and  crltictl 
analyala  ol  tha  availabla  Information  and  concapta  to  give  a 
batia  lot  Informed  judgamanta  and  judlokiut  Application  of  thaaa 
anarglaa  for  maximal  banafit  and  minimum  riak  or  haiard  to 
man.  For  individual  tltlat,  aaa  N76-1IB64  through  N7B-11704. 

N7B-119B4  Roehaatar  Univ.,  N.V.  School  ol  Madiclna  and 
Dantittiy. 

PATHOPHYSIOLOQIC  ASPECTS  OP  IXPOSURI  TO 
MICROMIAVB 

Sol  M.  Mlchaalaon  In  AQARD  Radiation  Haiarda  Aug.  1976 
7 p rala  (For  availaMllly  too  N76-11691  02-61) 

Body  lamparalura  Inoraata  during  axpotufa  to  miorawtvaa 
It  axplorad.  Awaianaaa  ol  miorowava  axpoauta  it  ilavaiottad  by 
tavaral  machanltmt,  Including  cutanaoua  thaimal  tanaatlon  or 
pain.  Cataracta  ware  produced  In  toma  auparimantal  animala, 
primarily  rabblla,  whan  lha  ayat  ware  directly  axpoaad  to  rather 
high  power  danalty  of  microwavat  ovar  parlodt  ranging  from 
tavaral  mlnutat  to  hourt.  Miorowava  affaett  on  tha  taata  wat 
tiudlad.  along  with  chromotoma  ohangat,  hamaiopolaali,  and 
cardiovatcultr  affaett.  J A M 

N7S-11S9$  Brlttol  Qanaral  Hoapllal  (England). 

PHYSICAL  ASPECTS  ■ ULTRASOUND 

B.  N.  T Want  In  AQARD  Radiation  Haraidi  Aug.  1976  7 p 

rala  (For  availability  tea  N7B-I1B93  02-61) 

Ultratound,  which  It  a form  ol  anaigy  contlttlng  ol  maehanloal 
vibratlont  tha  fraquanclat  ol  which  lla  above  tha  range  of  human 
heating,  travalt  through  media  in  tha  form  ol  wavat.  At  fraquanclat 
ol  tant  to  hundradt  of  kllohartt.  ultratound  may  ba  ganaratad 
and  dataotad  by  magnatottrictlon.  at  higher  Iraquanelaa, 
pivtoalactrio,  and  particularly  larroalaotilc,  trantducara  are  uaad. 
At  magaharti  fraquanclat,  ultratonic  powart  are  moat  oonvanlantly 
maaturad  by  radiation  praaaura  datactora,  or  by  oalorlmatry.  In 
biological  toft  tittuat.  ultiatonlc  wavat  aia  utually  in  tha 
longitudinal  mode,  and  travel  at  valocltlat  ol  around  1 600  m/a. 
Tha  Chapa  ol  ultratonlc  field  dapanda  on  tha  alia  ol  the  tranaducar 
In  ralatlon  to  tha  wavelength  Focuting  tyatamt  of  quite  tmail 
dlmantlona  can  ba  uaad  to  produce  high  Intanaitlaa  at  magaharti 
fraquanclat.  Specular  reflection  oocurt  at  dlaoontlnultlaa  In 
characlatittlc  Impedance  which  are  large  in  ralatlon  to  tha 
wavalarigth.  energy  It  tcattarad  by  tmallar  ditcontinultlaa  within 
biological  matailala.  Author 


N7S-116SS  Waahinglon  UnIv..  Seattle.  Bloalactromagnatlci 
Raaaaich  Lab. 

BIOPHYSICS  - ENEROY  ABSORPTION  AND  DISTRIBU- 
TION 

Arthur  W.  Guy  In  AQARD  Radiation  Haiarda  Aug.  1976 
14  p rofa  (For  availability  aaa  N76-lie83  02-61) 

Tha  Interpretation  nf  tha  biological  alfacta  obaanrad  In  tltiuaa 
axpoaad  to  EM  llalda  raquirat  a complata  quanlitativa  daaorlptlon 
ol  tha  llalda  within  tha  tiaauat.  Thaaa  llalda  are  complax  lunctlona 
ol  tha  aourca  ODnllgurallon,  ahapa  and  alia  ol  lha  axpoaad 
aubjaol.  and  tha  fraquancy.  Tha  avaragv  and  maximum  abaorbad 
power  danalty  may  vary  ovar  many  ordari  of  magnitude  for  tha 
tama  applied  field  Intanaitlaa.  Depending  on  condltiona,  power 
abaorptlon  may  ba  predominantly  at  tha  aurfaca  ol  tha  aubjact 
or  may  bo  affecting  only  auparficlal  tiaauai  In  tha  inlarlor  ol  lha 
aubjact  affecting  deep  tiaauaa.  Author 

N7S-11SS7  Alt  Forca  Syatama  Command.  Brooka  AFB.  Tax. 
Radiation  Phyaica  Branch 

ELSCTROMAQNETIC  RADIATION  EFFECTS  ON  THE  EYE 

John  C.  Mitchell  In  AQARD  Radiation  Haiarda  Aug.  1976 
6 p rafa  (For  availability  aaa  N7B-11693  02-61) 

Tha  purpoaa  la  to  analyia.  collectively,  the  EMR  raaaarch 
atudlaa  on  ocular  allacti  and  provide  an  overview  ol  tha  practical 
aapecta  of  thia  problam  today.  Tha  principal  conclualona  from 


218 


61  LIFE  SCIENCES  (GENERAL) 


thii  otfort  aiu  HI  The  acuta  tharmal  Intuit  from  high  Itiltnallv 
EMR  liuldt  It  cataiactoganic  If  iiiUaoculai  temparatuiat  taach 
4S'6S  C (21  The  EMR  atpoaura  thrathold  It  about  100- 
ISO  mW/aq  cm  applied  tor  about  60‘tOO  mlnutm  (3)  Thata 
doat  not  appear  to  be  a cumulative  affect  from  EMR  atpotutaa 
unlaaa  each  tingle  atpotura  la  tufflciant  to  produce  auma 
iriaparabla  degree  of  injury  to  the  eyat.  Author 


N7>-1168t  Rpcheater  Unlv  . NY  Dept  of  Radiation  Biology 
and  Biophyiict 

ENDOCRINE  AND  CENTRAL  NERVOUS  SYSTEM  EFFECTS 
OF  MICROWAVE  EXPOSURE 

Sol  M Mlchaelion  in  AGARO  Radiation  Hailrdt  Aug  I STB 
8 p reft  IFor  availability  tea  N76-1ieB3  02-S1I 

Funotlonal  alteratlont  In  tha  nauroendocrlne  lyttam  of  both 
anlmalt  and  humane  eapoted  to  mlcrovravea  yvaia  reported. 
FIndIngt  Include  changet  In  tha  teoratlont  of  the  pituitary  gland, 
adrenal  cortea.  thyroid  gland,  and  tha  gontdi  In  moit  oaaet. 
the  endocrine  changet  attributed  to  microwave  atootura  were 
not  adequately  documented.  FIndIngt  of  a large  number  of  itudlei 
were  uied  to  ovaratate  the  concluiloni,  or  derive  aitumptlont 
Incompatible  with  tha  oybarnatlc  model  of  tha  function  of  the 
nauroendocrlne  tyttem.  Author 


N76-11SSS  Waihingion  Unlv..  Seattle  Bloelecttomaunetlot 
Reaaarch  Lab. 

MICROWAVE  INDUCED  ACOUSTIC  EFFECTS  IN  MAM- 
MALIAN AUDITORY  SYSTEMS 

Arthur  W.  Quy  and  Chung-Kwang  Chou  In  AQARD  Radiation 
Haiardt  Aug.  1B7B  17  p raft  IFor  availability  tee  N76-116B3 
02-Stl 

Pulled  microwave  flaldt  with  Incident  anargy  dentltiat  of 
20  to  40  micro  Joula  per  tq  cm  par  pulsa  will  produce  rtiponiet 
In  tha  auditory  lyitem  ol  man  and  anlmalt  timllar  to  thoia 
produced  by  auditory  itimull  Recant  ttudlat  Indicate  that  the 
retponiei  may  be  originated  from  high  frequency  vlbratlona 
Induced  In  tha  head  of  the  atpoiad  lubjact  by  a tranalant  thermal 
etpanilon  of  tlaiua  due  to  the  rapid  abaorptlon  of  tha  pulsed 
mlcrowava  energy.  Autlior 


N7S-11700  Royal  Meriden  Hoipltal.  Sutton  (England).  Phyilct 
Olv. 

BIOLOQICAL  EFFECTS  OF  ULTRASOUND 

C R.  Hill  In  AOARD  Radiation  Hatardi  Aug.  1B76  4 p 

raft  (For  availability  lee  N7e-1 1693  02-61) 

Ultrasound  comprltei  machanical  vlbratlona  occurring  In  the 
frequency  range  above  20  kHi  and  etlandlng  In  practice  to 
above  10  Hi;  correipondlngly.  there  Is  a very  wide  range  of 
practical  applloatloni.  each  with  different  poiilbilltiei  for  etpoiure 
of  human  belngi  to  ultraionlc  energy.  Three  main  areas  that 
are  necaiiary  to  understand  tha  posilble  haiardi  frotn  ultraiound 
uie  are  dliouiaed  11)  tha  actual  physical  eipoiutai  ancuuntered 
by  human!  In  various  activities.  (2)  the  nature  of  the  blophytlcal 
Interactions  of  ultrasound  with  human  llsiuet;  and  (3)  the  evidence 
lor  and  against  aignlllcant  changes  being  produced  In  living 
systamt  by  tha  autlon  of  ultrasound  Author 


N7E-11701  Washington  Unlv..  Seattle.  Bloelsctromtgnellcs 
Research  Lab 

ENOINSERINO  CONSIDERATIONS  AND  MEASURE- 
MENTS 

Arthur  W.  Ouy  In  AQARD  Radiation  Haiards  Aug.  1B7S 
36  p refs  IFor  avallablllly  tea  N76-116B3  02-81) 

Quantitation  ol  the  biological  effects  In  tubjecte  eapoted  to 
alectromagnatlc  Helds  requires  that  both  the  Helds  In  tha 
environment  and  within  the  eapoted  titsuat  bo  moBautad  Flalda 
In  the  environment  can  ba  measured  by  means  of  standard 
off-tha-shall  (laid  survey  motar  tensors  consisting  of  small  dipoles 
with  diode  or  thermocouple-type  transducers  lor  converting 
microwaves  or  RF  energy  to  proporllonti  electrical  signals  Flalda 
and  associated  absorbed  power  dantity  in  tha  tlseues  can  ba 
measured  by  means  ol  tharmocuuplas.  Ihermlaiott.  fiber  optic 
liquid  crystal  tensors,  and  thermography.  The  quantitation  ol  flaldt 
tttoclatad  with  eapoture  of  test  tub)ectt  can  be  significantly 
simplified  by  a judicious  choice  of  eapoture  techniques.  Author 


N7B-11702  Air  Force  Systems  Command.  Brooks  AFB.  Tea. 
School  of  Aerospace  Madrclne 

ELECTROMAQNETIC  INTERFERENCE  OF  CARDIAC 
PACEMAKERS 

John  C.  Mitchell  In  AOARD  Htdiatlon  Hazards  Aug.  1976 
10  p raft  (For. availability  ass  N76  1 1603  02-611 

The  affect  ol  electromagnetic  rtdlatron  (EMR)  on  cardiac 
pacemakers  la  a unrque  bloalfacls  problem.  Current  test 
procedures,  including  methods  to  simulate  pacamakar  Implant 
conditions  and  the  use  of  liber  optres  Instrumentation  techniques 
fur  cardiac  simulation  and  pacemaker  intarfarance  evaluation,  ara 
presented  Test  results  and  thair  clinical  algnlllcance  are  discussed 
lor  difletent  types  ol  EMR  amloslons  Including  microweve  ovens, 
electrical  appliances,  gatolina  anglne  ignition,  radar,  and  Intenaa 
elaotromagnetlo  pulse  gensraters.  Thrathold  values  for  ptesmtkar 
elaotromagnatld  interfaranca  (EMI)  range  from  10  v/m  for  tha 
mora  sensitive  davlcet  to  graatar  than  300  V/m  lor  tha  Iasi 
suscaptlbla  davicas  Such  EMI  thraahold  values  art  further 
modified  by  tha  fraquanoy  and  pulse  width  of  tha  Incident  EMR 
signal  Mikimum  Intirlerance  coupling  appears  to  occur  at 
fraquanolas  bstwiin  100  and  600  MHz  and  tha  EMI  ihrashold 
Is  invartaly  proportional  to  pulse  width  over  tha  range  Irom  ona 
microsecond  to  savaral  milliseconds.  Tha  ultimate  biological  afleol 
It  dapandent  on  the  oharacterletlut  ol  tha  EMR  tourca.  tha 
proximity  ol  the  pacamakar  user  to  the  sourca,  tha  tttanustion 
tRordad  by  body  shielding  and  oriantttlon,  and  the  statt-ol-haslth 
ol  the  pacemaker  user.  Tha  test  results  prasantad  provide 
consldarabla  evidanca  that  many  manulaaturars  have  rKognlaad 
EMI  at  a potential  bloallactt  problam  and  have  taken  tha  naoettatv 
corrective  actions  to  build  davicas  with  good  alaotromagnatlo 
compatibility.  Author 


N76-t1703  Washington  Unlv.,  Saaltla.  Dept,  ol  Rehtbllltstlon 
Madlclna. 

ON  EMR  SAFETY  HA2ARDS 

Arthur  W Guy  In  AOARD  Radiation  Haiardi  Aug.  1978 
7 p refa  IFor  availability  aaa  N7B-1ieS3  02-61) 

Tha  only  two  quantitative  crltails  praaanlly  avtilable  lor  salting 
ol  alactromagnatlo  pulse  (EMRI  safety  standards  art:  111  tha 
ANSI  CB6.1  Bafaty  Standard  bated  on  limiting  thermal  Inault  at 
mlcrowava  Iraquanclat,  and  (2)  tha  thraiholdt  (or  tha  stimulation 
ol  Okcltabla  mambranut  by  alaelrlo  currant.  Tha  first  la  net  raillstlo 
lor  application  to  tha  EMR  tinea  ths  Induced  ourranta  and  energy 
dapotlllon  In  axpoaad  titaua  It  not  bated  on  an  applied  (laid 
smplliuda  and  duration  ralatlonihlp.  but  la  ralatad  only  to  the 
rite  and  (all  lima  of  tha  applied  field  pulse.  Tha  Inducad  ourranta 
In  tha  tlssuas  ol  man  tkpoatd  to  Impulalve  alaoliomagnatlo  flalda 
do  not  appear  to  ba  tufflciant  lor  tllmulaling  action  potantlsls. 

Author 


N76-11704  Roohettar  Unlv..  N Y.  School  of  Mtdicint  and 
Oantlitry. 

RRDTECTIDN  OUIDEB  AND  STANDARDS  FOR  MI- 
CROWAVE EXPOSURE 

Sol  M.  MIohtelton  In  AOARD  Radiation  Haztrda  Aug.  1976 
6 p raft  IFor  avtilsbillty  sat  N76-11BB3  02-61) 

Tha  davalopment  of  adaqutta  and  opartbla  ttandtrda  requires 
oomprahtnilve  svaluttlon  ol  Inlormstlon  obtaintd  Irom  animal 
axparlmantt  and  turvayt  of  Individuali  axpoiad  oocupatlonally. 
Tha  criteria  to  ba  used  In  avtluitlng  axparlmtnial  raaulit  of 
mlcrowava  expoiuri  and  tha  Interacting  variablat  In  luoh 
astatsmant  raquiraa  tha  axarclaa  ol  Inform^  )udgamtnt.  Since 
there  ara  variations  In  tha  criteria  used  In  many  coimtrlaa.  theta 
hava  lo  be  understood  snd  svaluatsd.  Quldai  arid  axpoturt  Itvalt 
In  force  today  appear  to  ba  entirely  tafa.  So  lar.  there  Is  no 
documantad  avidtnea  ol  Injury  to  mllllary  nr  Induttrltl  personnel 
or  tha  gintral  public  Irom  the  operation  and  malnttnanca  of 
radars  and  other  RF  and  mlcrowava  emitting  touroat  within  tha 
to  mW/tq  cm  limit  of  txpotura.  Thtta  It  no  avidanci  of  hazard 
to  man  Irom  RF  and  miorowavtt  under  normal  conditions  of 
oparallon  tnd  axpoturt.  Navarthalsss.  concern  hat  bean  arouaad 
about  the  safety  ol  ptraonnal  In  Intania  RF  Helds  close  to 
transmitting  antsnntt  opartting  In  tha  IrKuancy  btndt  below 
30  MHz.  Such  anvlronmantt  are  In  ganttal  of  a natr-flald  type 
which  pracludat  tha  maaauramant  ol  power  flux.  Since  hazard 
avaluation  In  this  fraquanoy  renga  Is  a function  of  miaauramant 
In  tha  naat-llalri.  attention  ahould  ba  paid  to  tha  problems  inhsrant 
in  such  mastursmtnt  Author 
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N77-11S44I  Advliory  Group  for  Atroipict  Rnaiivh  and 
□avalopmant.  Paria  (Franca). 

THI  PATNOPHVMOLOOV  OF  HIGH  SUGTAINiD  I G tUG 
a ACCIUNATION,  LIIMITATION  TO  AIN  COMSAT  MAN- 
OiUVIHING  AND  THE  USE  OF  CENTRIFUGES  IN  PER- 
FORMANCE TRAINING 

Navllla  P Clatka.  ad  (laxai  A and  M Urrlu.,  Collaga  Station) 
and  SIdnay  D Lavaratt.  Jr.,  ad.  (Schiool  of  Aaroapaca  Mad) 
Oct  1976  7 7 P'  lafa  Papara  praaantad  at  tlta  Aaroapaca 

Mad  Panal  Spaciallata'  Maating.  (:opanhagan.  6-9  Apr  1976 
(AGARD-CP-iaSl  Ayail  NTIS  HC  AOB/MF  AO) 

Tlta  riak  of  aignlllcant  cardinvaacular  ctiariga  to  a tactical 
liglttor  pilot  from  aapoauta  to  aarial  combat  accalaratlona  auch 
aa  titoaa  poatulalad  for  naw  filgh  parformanca  aircraft  la 
InCaallgatad  Mlnlatura  awliia  wara  uaad  aa  animal  modala  to 
atudy  tlta  affacta  of  Itlgh  auatalnad  accalaratlon  Tlta  aaatback 
angla  waa  aaaaaaad  in  talatlon  to  tlta  payofto-ptiyalologlcBl  and 
pliyalo-cltatnlcal  cltangaa  In  tha  human  body.  Tha  utHliatlon  of 
tha  human  cantrlluga  for  training  mllllary  pilota  for  air  combat 
manaiiuarlng  i Q>  altaaa  la  covaiad  Including  tha  atraaa  raaponaa 
and  atraaa  tolaranca  during  tha  manauvata.  Canirlfuga  training 
Impiovaa  lha  pllot'a  ability  to  affacllvaly  perform  In  tha  high  Q 
anvironmanl.  For  individual  lillaa.  aaa  N77-fte4S  through 
N77H6B3. 


N77-11A4B||I  School  of  Aaroapaca  Madiciiia,  Brooka  AFB,  Tax. 
CHANGES  IN  CLINICAL  CARDIOLOGIC  MSASUHEMSNTB 
ASSOCIATED  WITH  HIGH  iG  SUB  a STRESS 
Kant  K.  Gillingham  and  Phalpa  P.  Crump  In  AQARD  Tha 
Palhophyalol.  of  High  Sualalnad  i G aub  t Accalaratlon.  Limitation 
to  Air  Combat  Manoauvaring  and  tha  Uaa  of  Cantrlfugaa  In 
Parformanca  Training  Oct.  1976  9p  rafa  (For  primary  documant 
aaa  N77-I1644  02-61) 

Avail:  NTIS  HC  A08/MF  A01 

Bacauia  of  rapotta  of  aubandocardlul  hamoirhaga  and 
myofibrillar  daganaratlon  In  atilmala  axpoaad  to  auatalnad  high 
Q loada.  quaallona  hava  baan  ralaad  ragatdlng  tha  aafaty  of 
axpoaing  pilota  and  human  aiib|aata  to  tha  almllar  G-altaaa 
lavala  llkaly  to  ba  ancountarad  in  tha  naw  high  parformanca 
fightar  aircraft  Nonlnvaalva  clinical  cardlolo'-  u data.  Inoiuding 
ECUi.  vaolorcafdlograma.  ayatollc  timn  nimvala.  and  maximal 
traadmill  ilraaa  taata.  wara  obtalnad  from  two  groupa  of  aubjacta 
bafota  and  at  aavaial  llmaa  aflai  iixpri-.iira  tu  lilgh-Q  atraaa  Tha 
group  axpoaad  to  lha  graatar  U -.uaac  davalopad  mudarata 
culanaoua  pataohlaala  and  had  ulhar  minor  phyalcal  findinga  aftar 
tha  Q atraaa,  but  ahowad  fow  algniflcant  ohangaa  in  cardiologic 
data:  aarum  total  CPK  and  LDH  lavola  roaa.  (ittd  ptaa|aotlan 
pailod  ahortanad  at  4B  h poatatiaay.  Tha  group  axpoaad  to  tha 
laaaar  G atraaa  had  no  aymptoma  follnwing  tha  G atraaa.  but 
tha  vactofcardiotiramii  ravaalad  Irunaiant  I Itiup  angla  ohangaa. 
and  piaajactlon  porlod  maaaurcd  at  ona  woak  poaiatiaaa  waa 
algnlflcantly  decracaad.  Bacauaa  tha  aururn  cniyiim  changaa  waia 
noncardiac  in  origin,  and  bacauau  tlia  faw  other  changaa  wara 
not  in  a diractlon  indicutiva  of  caidlau  damage,  tha  G atraaaaa 
impoaad  were  not  algniticantlv  in)uriaua  Author 


N77-11B4B(|(  School  of  Aaroapaca  Madlclna,  Brouka  AFB.  Tax 

VENTRICULAR  PATHOLOGY  IN  SWINE  AT  HIGH  SUS- 
TAINED rO  SUB  x 

William  F.  MacKanzIa  and  Riiaaall  ft  Burton  In  AGARD  Tha 
Pathiiphyilol.  of  HIgli  Suatalnad  l G aub  i Accalaratlon.  Limitation 
to  Air  Combat  Manoauvaring  and  lha  Uaa  of  Cantrlfugaa  In 
Parformanca  Training  Oct.  1976  3 p rafa  (For  primary  document 
aaa  N77-1ie44  02-61) 

Avail:  NTIS  HC  AOB/MF  A01 

Study  of  miniature  awina  hay  ahown  two  dlatlnct  typaa  of 
cardiac  pathology  aa  tha  reault  of  oxpoairra  to  HSGi.  Groaaly 
vlalbla  andocardlal  hamorrhaga  of  varying  dagraaa  of  aavarliy 
occur  cotralatatrtly.  In  attvora  caaaa  damage  to  Purklnfa  fibera  la 
adequate  to  explain  aoma  of  tha  ECO  ohangaa  that  have  baan 
found  A atraaa  rnyncatUioiratliy  la  bI.xo  found  charaotarlied  by 
randomly  diatrlbutad  aingic  or  grouped,  dagenarata  and  dead 
muacla  fibara  aurtotrndad  by  normal  ar-pearing  fibaia  Electron 
mlcroacoploally  the  laaion  fa  charactariaud  by  profuund  changaa 
in  lha  contractile  myolibrila  known  aa  myofibrillar  degeneration 
Thaaa  ohangaa  hava  alao  bean  found  In  Purklnja  fibora.  It  appaara 
that  tha  aubandocardlal  hemorrhage  la  related  to  lha  combination 
of  tachycardia,  atrong  corttracllona  Ipoaltiva  inoiropUml.  and  a 
hypovolomic  vantricla.  Tha  atraca  myocardlopathy  haa  a dlatlnclly 
rilffarant  and  complex  etiology  Tha  ullraatruotural  faalona  are 
not  Indloailva  of  a primary  hypoxic  Inault  although  hypoxia 
undoubtedly  contrlbutaa.  Author 


N77-11B47||I  Naval  Air  Davalopmant  Canter.  Warmlnatar.  Pa. 
Craw  Syatema  Dept. 

PSYCHO-PHYSIOLOGICAL  AND  PHYSIO-CHEMICAL 
ASSESSMENT  OF  ACCELERATION  INDUCED  CHANGES 
IN  HUMANS  PDSITIONED  IN  VARIOUS  SEATSACK  ANGLE 
CONFIGURATIONS 

Victoria  M Voga.  Herald  J VonEackh.  and  Jaffry  S.  Bowman 
In  AGARD  Tha  Pathophyaiol.  of  High  Suatalnad  l-G  aub  z 
Accalaratlon.  Umltation  to  Alt  Combat  Manoauvaring  and  tha 
Uaa  of  Cantrlfugaa  In  Performance  Training  Oct  1976  9 p 
rafa  (For  primary  documant  aaa  M77-11644  02-51) 

Avail  NTIS  HC  A05/MF  A01 

A aarlaa  of  hlgh-G  taata  were  conducted  on  pilot/ aubjacta 
ualng  tha  multl-poalura  adjuatabla  centrifuge  tact  aaat.  An  Inoraaaa 
In  human  tolaranca  to  auatalnad  accalaratlon  waa  damonatratad 
by  employing  aavaial  aaat  eonfigurationa.  A algniflcant  inoraaaa 
lit  G tolaranca  waa  damonatratad  with  each  Inoraaaa  In  aaatbaok 
angla.  Tha  poaitlon  of  lha  lower  laga  made  no  aignifioant  dlffaranoa. 
Tan  aubjacta  batwaan  tha  agai  of  20  and  44  with  varloua  body 
bullda  and  Q axparlanca  took  part.  All  hid  paaaad  tha  aquivalant 
of  a flrat  oliaa  Navy  flight  phyaloal.  Including  oomplata  aplna 
X-rayi  and  a datarmlnatlon  of  mental  atatua.  Some  had  pravloua 
Q axparlanca.  either  oparatlonal  or  In  tha  human  cantrlfuga,  othara 
did  not.  They  ware  taking  no  aignlllcant  madlcitlona  at  tha  time 
of  tha  program,  and  wara  encouraged  to  aal  normally,  to  got 
aulflciant  riat,  and  tu  avoid  ilcolioUc  bavaragaa.  Tha  taating  waa 
carried  out  over  a period  of  alx  waaka.  Tha  taata  wara  carried 
out  on  tha  analog  computar  controlled,  double  glmbilad,  dynamic 
flight  aimulator  which  oonalata  of  a human  cantrlluga  having  a 
flhy  loot  radlua  arm  with  tha  oapablllly  of  attaining  40  G'a  In  7 
aaconda.  S.M. 

N77-11S4SI  Royal  Air  Force  Inat.  of  Aviation  Madlclna, 
Farnborough  lEngland).  Blodynimlca  Div 
CENTRIFUGE  ASSESSMENT  OF  A RECUNINQ  EEAT 
David  H.  Qlilitar  and  Brian  J.  Llahar  In  AQARD  Tha  Pathophyaiol. 
of  High  Sualalnad  I-  Q aub  i Accaliritlnn.  Limitation  to  Air  Combat 
Manoauvaring  end  tha  Uaa  of  Cantrlfugaa  In  Paiformanca  Training 
Oct.  1976  S p rafa  (For  primary  docuinanl  an  N77-1ie44 

02-6ir 

Avail:  NTIS  HC  AOB/MF  ADI 

A tacllnlng  iiit  haa  bun  built  which  would  give  a pilot  a 
algniflcant  inctaaaa  in  accalaratlon  tolaranca  whilit  maintaining 
•daquata  forward  viilon  Tha  affect  of  anti-G  luit  inflation  hti 
baan  liwaitlgatad  uaing  thiaa  dlffaraiit  praaaura  raglmani.  and 
poaitlva  praaaura  breathing  IPP6)  haa  baan  uaad  to  countar  tha 
added  Inaplratoiy  effort  which  raaultad  from  lha  ooiialdaiabla 
I'Q  accalaratlon  vaclor.  Tha  reclining  aaat  alone  gave  an  Inoruaaa 
in  tolaranca  of  1.4Q  whan  comparad  with  a conventional  aaati 
inll-Q  cult  Inflalloii  afforded  a further  1.0  to  I.BQi  and  PPB  a 
further  1.0G  Tha  combination  lad  to  relaxed  grayout  thraaholda 
which  averaged  7.40  In  nine  aubjanta.  PPB  produced  a algniflcant 
incraaaa  In  vital  capacity  and  raatorad  tha  axpiriiory  raaarva 
volume  to  near  normal  lavala.  Subjacllvaly,  breathing  became 
much  aaalar.  Tha  cloaing  volume  of  the  lung  waa  Incraiaad  by 
accalaratlon,  but  waa  not  algnlflcantly  affected  by  PPB.  However, 
tha  Inoraaaa  In  expiratory  iiiaarva  voluma  with  PPB  ahould  laad 
to  laaa  airway  cloaura  during  tidal  broathing,  with  a conaaquant 
Incraaaa  In  artarlal  oxygan  lavala  and  a dacraaaad  auacipllblllty 
to  accalaratlon  atulaotaala  A aaat  In  which  a near  aupina  poaitlon 
la  adopted  with  laapact  to  tha  0 vector,  whan  uaad  In  conjunc- 
tion with  an  antl-Q  ault  and  poaitlva  praaaura  biaathlng.  will 
raault  In  a Q tolaranca  which  la  In  more  accord  with  tha 
parformanca  of  modern  military  aircraft.  Author 

N77-11S4S||I  Taxia  Univ.,  Oalvaaton.  Medical  Branch. 
CORONARY  FLOW  AND  MYOCARDIAL  BIOCHEMICAL 
RESPONSES  TO  HIGH  SUSTAINED  I G SUS  a ACCELERA- 
TION 

H.  L Stone.  L.  A Sordahl.  R.  T.  Dowall,  J.  N.  Undaay,  and  H. 
H.  Erlokaon  I School  of  Aaroapaca  Mad.)  In  AQARD  Tha 
Pathophyaiol.  of  High  Suatalnad  i G aub  z Accalaratlon,  Limitation 
to  Air  Combot  Manoauvaring  and  tha  Uaa  of  Cantrlfugaa  In 
Parformanca  Training  Oct  1976  6p  lafa  (For  primary  document 
oae  N77-1ie44  02-51) 

Avail:  NTIS  HC  AOE/MF  A01 

In  order  to  determine  directly  tha  myocardial  raaponaa  to  -i  Gi 
accalaratlon.  miniature  awina  wara  uaad  aa  tha  axporlmantal 
aubjacta.  Soma  of  tha  animala  undarwant  aurgloal  Implantation 
of  flow  probaa  around  tha  left  circumflex  coronary  artery  and  a 
aolid-atata  praaaura  tranaducar  In  the  left  vantilcular  cavity  All 
of  tha  unanaathatizad  Inatrurnanlad  aubjacta  wara  axpoaad  to 
multiple  I Gz  accalaratlon  lavala  for  60  tu  120  aaconda  on  a 
human  cantrlfuga.  Other  aubjacta  wara  axpoaad  to  a alnyla 
accalaratlon  level  for  120  aaconda  and  tha  haarta  ramovad  for 
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biochtmiMl  ■nilyait  1 to  3 houra  latar.  Mitochondria  and  a 
lyaoaomal  fraction  wara  laolalad  from  the  lafi  vantrlcla  of  all 
animalt  Mitochondrial  analyaia  of  ADP.O  ratio,  raaplratory 
control  Indea  IRCII.  oaygan  uptake  (□021  and  oalolum  uptake 
ware  made  Free  and  bound  acid  phoaphataaa  maiiuramanta 
ware  made  in  tha  lyaoaomal  fraction  Left  cirQumflaa  coronary 
artery  flow  ILCCFI.  heart  rata  IHRI.  left  vantriculai  praiaura  ILVPl. 
and  tha  rata  of  rlaa  of  LVP  (PI.  wara  maaaured  In  the  inatrumentaf 
aniniala.  LVP  and  ffR  increaaad  at  all  levela  of  accalaratlon  aludled 
while  P incieaaad  Initially  but  would  daclino  latar  LCCF  decraaaed 
al  all  lavala  of  acceleration  atreaa  Tha  mitochondrial  A0P:O 
rutin  and  tha  RCI  ware  iinchanped  but  the  Q02  and  calcium 
uptuko  were  increaaad  at  9 > Cir  Free  acid  phoapliatasa  iricreaaed 
at  tha  eame  level  of  aceeleratinn.  Author 


N77-110M|II  Ohm  State  Univ..  Columbua  Coll,  of  Vsteriniry 
Medicine. 

EPrSCT  OF  SUSTAINED  rO  SUS  a ACCELERATION  ON 
CARDIAC  OUTPUT  AND  FRACTIONATION  OF  CARDIAC 
OUTPUT  IN  AWAKE  MINIATURE  SWINE 

Robert  L Hamlin  and  Sidney  D.  Leverett.  Jr.  ISohool  of  Aeroapace 
Med.l  /n  AQAHD  The  Palhophyalol.  of  High  Suatalned 
• 0 sub  1 Acceleration,  Limitation  to  Air  Combat  Manaeuverlng 
and  the  Use  of  Centrifugal  In  Peifoimancs  Training  Oot  1976 
6 p refa  (For  primary  document  aaa  N77'11644  02-62) 

Avail  NTIS  HC  AOB/MF  A01 

Elfacti  of  luitainad  r Gi  on  cardiac  rhythm  and  output, 
and  on  fractionation  of  cardlaii  output  (COI  ware  studied  In  12 
miniature  swine  centrifuged,  while  awake,  to  althar  t SQs  or 
' BGi.  CO  and  Its  lubfraotlona  wara  measured  by  Iniaotlng 
radiolabeled  mlcroipheras  Into  the  left  atrium  Percantage  of  CO 
parfuaing  moat  organs  fall  precipitously  during  i SLiS.  while  that 
to  the  heart  increaaad  by  twofold  and  that  to  the  pelvic  musculature 
lumalned  nearly  conalant  At  i 3Qi  paicantaga  perfusing  moat 
oigana  fell,  but  that  to  heart  and  all  skeletal  muscle  toss  twofold. 
Whan  lagional  flow  decreased.  It  decreased  moat  to  the  eye, 
end  next  tu  llvai,  carabruin,  and  renal  curtex  It  deuraaaad  leaat 
to  the  mldbraln.  aplaan.  renal  medulla  and  gut  Tha  profound 
changes  in  CO  and  fracllanatlon  of  CO  In  awake  miniature  awlne 
Hublectad  to  • Qi  may  repraaani  a auininallon  of:  reflex  reaponea. 
0 waterfall  effect,  or  deformation  of  nutrient  arteries  Author 

N77-11SS1||I  Centro  dl  StudI  a Rlcarcha  dl  Medicine  Aeronautlca 
e Spariaia.  Rome  lllaly). 

UTILIZATION  OF  HUMAN  CENTRIFUOE  FOR  TRAININO 
MILITARY  PILOTS  IN  THE  EXECUTION  OF  PROTECTIVE 
STRAINING  MANEUVERS 

C.  A.  Ramaoci  and  Q.  Maincri  /n  AOARD  Tha  Palhophyalol. 
uf  High  Sustelnad  i G sub  < Accalarsilon.  Limitation  to  Air  Combat 
Manoeuyaring  and  the  Use  of  Centrifuges  In  Peifotmanca  Training 
Oct  1970  3 p (For  primary  document  aae  N77' 11644  02-611 
Avail  NTIS  HC  A06/MF  A01 

The  importance  of  thu  utlllretion  of  human  centrifuges  In 
the  training  of  pilots  in  a rational  execution  of  protective  attaining 
inunaiivera  la  invesilgatad.  A group  of  young  military  pilots  were 
aubrnitted  to  i G>  lor  comparatively  long  duratioria.  During  the 
first  centrifuge  run  the  subiecli  were  insliucted  to  refrain  from 
performing  ijny  voluntary  atralning  maneuvers  Later,  the  seme 
subjects  wore  submitted  to  the  same  accoleration  paittirn. 
acuonipanled.  this  In  in.  by  the  oxeculiun  ul  the  aforesaid 
straining  maneuvars  bxpniiures  tu  Q were  rapealad  Changaa  In 
purfoimaiica  end  In  tolinunce  to  G were  eveiueled  by  recording 
moiphuloglcal  changes  of  F.XG  and  heerl  reiu  Sub|ecllve  feelings 
of  pllota  were  recorded.  Author 


not  pull  high  euateinad  Q.  Therefore  e centrifuge  program  wee 
initiated  In  order  to  train  pllota  at  high  austalned  G and  et 
ACM  Q.  Tha  proflla  uaad  wai  aa  follows  111  i-3  Ox/ 16  sac  - 
this  was  an  orltniailon  run  In  ordai  to  familiarlia  tha  pilot  with 
the  cantrlfuga  environment:  121  i E Gi/4E  aec  - Ihia  extended 
run  wee  designed  to  enable  the  pilot  to  learn  to  pace  his  breathing 
and  ftieinlrig  maneuver  properly  while  being  exposed  to  Q 
sufficient  to  cause  the  enll-G  suit  to  Inflate:  13)  a final  ACM 
type  prpflla  that  exposed  him  initlslly  to  I 6 Gi/10  eac  end 
then  proceeded  to  i6  Qi/30  sac.  decaleretad  to  i 6 Gi/IO 
sac  and  flnelly  the  centrifuge  was  brought  to  e halt.  Under 
ttieae  conditions  the  92  pilots'  hsart  rste  and  rhythm  was 
contlnuoully  monitored.  Resting  htsrt  rata  for  this  larger  group 
prior  to  inllittlon  of  the  run  iveregad  116.B3  bpm.  While  tha 
maximum  heart  rale  et  f S Gi  was  167.04  bpm  In  all  Instances 
using  a students  t-iast,  the  P value  Is  • .001  when  the  heart 
rates  it  any  G level  are  compared  to  tha  pra-run  control  heart 
rataa  All  of  tha  pilots  ware  abfs  to  oompltts  tha  proposed 
series  of  runs  after  receiving  training  by  'ha  cantrlfuga  group 
without  a loss  of  vision.  Author 

N77-11EE3I  EEG  Rasaaroh  Inst.,  Oslo  (Norway). 

ITREEE  RIEFONSE  AND  STREEE  TOLERANCE  IN 
FIGHTER  FILOTE  DURING  E G MANOlUVIRS 
C.  W.  Sam-Jaoobsan  In  AQARD  Tha  Pathophyslol.  of  High 
Sustained  i Q sub  i Aooalsratlon,  Limllaiion  in  Air  Combat 
Menoeuuarlng  and  tha  Use  of  Centrlfugat  In  Performance  Training 
Oot.  1976  6 p (For  primary  document  sts  N77-1  1644  02-81) 
Avail:  NTIS  HC  AOB/MF  A01 

EEQ  and  EKQ  have  been  monllorad  from  260  acllve  flghtor 
pilots  Hying  combat  training  Involving  repeated  6 Q turns  and 
pullups.  60  students  and  9 pilots  have  been  monitored  while 
itding  In  the  bank  seat  of  two  seeltr  flghlare  going  through  the 
Sima  manoeuviis.  Mote  than  htll  of  those  pilots  who  had 
committed  pilots  eiror  wars  unoensoious  with  convulsions 
tallowing  6 0 manoauvara.  Gross  EEG  changaa  wars  sasn  In 
the  EEQ.  Studlai  of  tha  EKO  and  hastt  rata  Illustrates  the 
cardlo-yiacular  response.  The  well  suited  pilots  had  e pulok 
response  with  Inoraasa  of  heart  rate  when  needed  to  malnlein 
adequate  blood  supply  to  the  brain.  Tha  untullsd  groups 
dsmonstrata  e slow,  unaufflclent  csrdleu  response  leading  to 
breln-anoxle  unconsciousness  and  convulsion.  Tha  student  pilots 
and  tha  9 pilots  tell  In  tha  aema  two  diffarant  categories  Indlcstlng 
s basic  dlffarencs  In  tht  functioning  of  tile  eulonomlc  ntnrous 
system  In  these  two  groups  Author 


N77‘1t662)(l  School  of  Aeioxpace  Medlcinu,  Brooks  AFO,  Tex. 
Biodynamicx  Branch. 

THE  USE  OF  A FIXED  EASE  IIMULATOR  At  A TRAINING 
DEVICE  FOR  HIGH  SUSTAINED  OR  ACM  (AIR  COMBAT 
MANEUVERING)  i O SUB  s BTREES 

S.  0 Leverett.  Jr.  end  R.  R.  Burton  In  AGARD  The  Pattiopliyslol. 
of  High  Sustained  -I  Q sub  x Acceieretion,  Limitation  to  Air  Combat 
Menoeuverlng  and  the  Use  of  Centrifugie  In  Performanoi  Training 
Oct.  1976  6 p refs  (For  primary  docurnant  see  N77- 11644 
02-61) 

Avail  NTIS  HC  AOB/MF  A01 

The  Imposition  of  i Gx  stiess  on  92  highly  axparlanced  lactloal 
air  command  lighlsr  pilots  la  Invaatlgstad.  A typical  class  rf  22 
uf  thass  pilots  hud  an  average  of  1351  66  fighter  hours,  and 
wara  29.04  yaait  of  spa  I i oi  - 0 641.  In  this  tarns  class  of 
22  fighter  pllota  thay  eatimated  tha  highest  G thst  they  hsd 
avsr  pullad  waa  i oi  - 9.0  Ox  for  6 4 sac.  From  this  data  It 
was  appniunt  that  fightai  pilots  flying  the  F4E  Phantom  |sl  did 
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B2  AEROSPACE  MEDICINE 

Includas  phyiiologloal  tactori:  biological  aflacta  ol  ladiailon: 
and  walghtlaBBneaa 


N74-21718i|l  AdviBOiv  Group  lor  Aeioipace  RoBaarch  and 
Dauelopmani  Pann  IFrancal 

MAN  AT  HIGH  SUSTAINED  i Ga  ACCELERATION 

ft  R Burton  {School  of  Aeroapaoa  Mud  I.  S D Lavaratl.  Jr 
I School  of  Aarospacu  Med  I.  and  E D Michaalaort  (Ml  Sinai 
Hoap  I Mar  1974  31  p roll 

lAGARD'AQ-iaO;  AGARDogriph-iaOl  Avail.  NTIS  HC  $4.7B 
CSCL  oap 

Men  hai  tolaratad  ‘-801  lor  46  lac  and  • BQt  lor  80 
teconda  Phyalological  ohangai  and  tolaranca  llmlti  in  a auatainad 
high  accalarallon  anvlionmant  are  aapramad  by  (II  high  heart 
rata:  121  reduction  In  Sa02.  (31  cardiac  arrhythmia,  and  (41  aublacl 
lailgua  The  allacti  ol  HSQ  are  marked  In  tarmi  ol  gaa  exchange 
and  arterial  hypoxia  Fatigue  appaara  to  be  the  critical  (actor 
regarding  human  limltatloni  lo  HSQ,  and  artarial  daiaturatlon 
appaara  lo  be  the  limiting  lector  In  aub|ecta  ualng  a reclining 
aeat  lo  prayani  (atigua.  Author 


N74>28632|  Advlioiy  Qroup  lor  Aaroapaea  Raiaaroh  and 
□avalopmant,  Parle  (Frihcal.  Aaroapioa  Madloal  Panel 
HILICOPTin  AINCRIW  PATIQUI 
I.  C.  Parry,  ad.  May  1874  20  p re-lt 
(AGARD-AR-aSI  Avail;  NTIS  HC  $4.20  CSCL  060 

A atudy  waa  conducted  to  provldi:  (Da  dallnltlon  ol  aviator 
(atigua.  (21  a del  ol  iht  alfacti  ol  (itlgut  on  operational 
aflaollvanaai,  13)  a itittmant  ol  oiuial  laclori  and  diagnoitio 
criteria,  (41  a etatamant  ol  pravcntiva  mcaaurca.  and  10)  a 
•tatamant  ol  mathoda  ol  treatment  ol  aviator  latigua.  Thaaa 
ipaclllu  alma  ware  aocompllahad  and  are  praaenlad  In  addition, 
tha  raaulta  are  givan  of  an  aircrew  opinion  quaitlonnaira  and  a 
iivlaw  ol  120  hallcopiar  icoldanli.  D.L.Q. 


N74-I4$70||l  Advliory  Group  (or  Aaroapaea  Raiaateh  and 
Oavalopmant,  Parla  IFranca). 

OMRATIONAL  AIRICTS  OP  VARIATION!  IN  AUNT- 

NC$$ 

Biyet  0.  Hartman  ISohool  of  Aaroapaea  Mad.),  William  F.  Storm 
ISehool  ol  Aaroapaea  Mad.).  John  E.  Vandarvaan  (Schoo)  ol 
Aaroapaea  Mad.),  Ernaitlna  Vandarvaan  ISehool  ol  Aaroapaea 
Mad.),  Henry  B.  Hila  (School  of  Aaroapaea  Mad  ),  and  Ralph  R. 
Bollinger  (School  ol  Aaroapaea  Mad.)  Aug.  1B74  42  p rale 
lAGARD-AQ-IBB:  AGARDograph-IBBI  Avail:  NTIS  HC  $B.2S 
Varlatloni  In  ilahntii  undoubtedly  affaet  oparator  parform 
anea.  lomatimaa  lo  a dagraa  which  aignllloantly  dagradea 
operational  allactivanaii.  Alertnaaa  It  a blologlotl  atata  with 
bahivloril,  naurophytlologlual  and  bloehamleal  alamanla.  Related 
ititai  ara  vigilance,  attention,  and  arouial.  Thla  monograph 
aummarliaa  lha  lltaratura  on  theca  topict.  ti  wall  at  the  inlluanca 
ol  varlout  anvlronmanti  on  alertnaaa  levala,  apontaneoua 
lluetuatlona  in  ilartnaat,  and  allaott  ol  auoh  vailatlon  on  oparator 
parformanot  The  anvironmanta  under  conaldaratlon  Include  long 
duration  lllghla,  (llghta  at  night,  monotonoua  taaka.  aolitude.  mild 
hypoxia,  and  varlalluna  In  thermal  eondllloni  In  a (light  compart- 
manl.  Author 


N7B*  17079^  Advliory  Qroup  lor  Aaroapaea  Raaoarch  and 
Davtlopmani,  Parla  IFrancal. 

BURVEV  OF  CURRENT  CARDIOVASCULAR  AND  RE- 
SPIRATORY EXAMINATION  METHODS  IN  MEDICAL 
SELECTION  AND  CONTROL  OF  AIRCREW 
A.  Scanu  (Scoula  Mllllaro  dl  Sanita  Aaronautloa,  Roma)  Dao. 
1974  13B  p rail 

lAQAHD-AG-luB;  AGARDograph-ISe)  Avail:  NTIS  HC  $R.76 
Proceduraa  for  conducting  the  phyilcul  examination  of  aircrew 
paraonnal  to  datarmlna  lha  condition  ol  cardlovaacuiar  and 
laipliitory  lyitama  are  dlaeuiaad  Tha  examination  mathoda  are 
IdeniKled  by  the  country  In  which  performed.  Chart!  era  davalupad 
which  lummarlaa  the  piocadurai  with  raapact  lo:  1 1 ) tha  method 
uaad.  12)  tha  aim.  (3)  tha  taohniquai  lor  Implementation.  14) 
tha  IlmilB  of  rallabillty.  (6)  lha  walghl  conferred  on  aaoh  teat, 
and  ID)  an  evaluation  of  lha  laiulta.  P.N  F. 


N7B-17tM#  Advliory  Group  lor  Aaroapaea  Raaaarch  and 
Davalopmant,  Parla  (Franca). 

AN  ANTHROPOMETRIC  SURVEY  OF  2000  ROYAL  AIR 
FORCE  AIRCREW,  1t70/71 

C.  B.  Bolton  IRAE),  M.  Kanward  I Loughborough  Unlv  ),  R.  E 
Simplon  (RAE),  and  0.  M.  Turner  IRAF)  Dec.  1974  84  p 

rail 

lAGARD-AQ-tBI:  AGARDograph-1811  Avail:  NTIS  HC  $4.7B 
An  anthropomalrlo  aurvay  ol  2000  Royal  Air  Foret  aircrew 
paraonnal  waa  conductad.  Compatlioni  ol  maina  ol  certain 
body  dimanelona  ara  ahown  lor  aurvayi  conductad  during  peilodi 
from  1944  to  1S71.  Tha  apparatua  uaad  on  the  proceduraa  for 
conducting  the  rnaaiuremanta  are  raportad.  Other  aub|tcta 
dliouiaad  Include  tha  following:  111  loelologlctl  data,  121  the 
choice  ol  maaiiiranianta.  13)  data  itcod)ng  and  proeaaalng,  and 
(4)  ohtok  maaeuramanta.  Photogitphi  of  iub|eota  being  maaiurad 
ara  provided  Raaulta  of  tha  maaiuramanti  ara  tibulatad. 

Author 


N7B-22tB0|  Advliory  Group  lor  Attoipaci  Reaairoh  and 
Davalopmant,  Parla  IFrancal. 

SPINAL  INJURV  APTER  EJECTION 

R.  AuHftl  and  R.  P.  Dalahaya  Fab.  1B76  68  p rail 

IAOARD-AR-72)  Aval):  NTIS  HC  $4.26 

Tha  atillBtIcal  raiulti  ol  a lutvay  conductad  by  7 NATO 
Natloni  era  analyiad,  and  tha  death  rata  at  wall  aa  tita  rata 
and  dlitrlbutlon  ol  raohli  (racturai  are  given.  Antlomioal  and 
phyulologloil  aipacta  ara  rivltwid,  and  tha  pathoganlo  machtnlim 
ol  Iricturaa  la  dlicuaitd.  In  moit  uiiaa.  It  It  difficult  lo  datarmlna 
whalhar  tha  laelili  Iracturai  occur  whan  tha  laat  It  rtlaatad  or 
at  landing.  Tha  pllol'i  poiltlon  In  tha  aaal  pliyi  a (undamantal 
role  In  tha  iuccaii  ol  tha  a|aotlon.  Tha  radiological  aipaoti  of 
iBohia  Iraoluiai  are  daicilbad,  and  lha  atraii  It  laid  on  tha 
dlllaianca  batwaan  itabla  and  iinilabit  (raoluria.  Tha  therapy 
aptillad  and  tha  duratloni  ol  unavalltbllltv  Irpm  duty  ara  Indicated. 
An  X-ray  axamlnallon  ol  tha  wholi  ipini  la  racommended  altar 
each  ajaollan.  Author 

N7B-88796I  Adylaory  Qroup  (or  Aaroapaea  Rataitoh  and 
Davalopmam,  Peril  IFranca). 

TRI.^DM)LL  EXERCIBI  TEST)N0  AT  THE  UBAF  SCHOOL 
OP  AIROlPACI  MED)C)NBi  PHVBIOLOOICAL  Rl- 
IPONBEB  IN  AIRCRIWMIN  AND  THE  DETECTION  OP 
LATENT  CORONARY  ARTERY  DIBEAIE 

V.  P.  Froallohar  (School  ol  Atinipact  Mad.).  F.  Ytnowiti  (School 
ol  Aaroapaea  Mad.),  A.  J.  Thomptoii  (School  ol  Aaroapaea  Mad,), 
and  M.  C.  lancailtr  (School  o)  Aaroapioa  Mtdl  May  1876 
66  p rail 

IAQARD-AG-210.  AOARDooiiph-210)  Avail:  NTIS  HC  $4.26 
Daepita  tha  laltcllvt  natuia  ol  lha  USAF  Hying  populailon, 
coronary  heart  dliaaia  la  lha  leading  dlieiit  cauaa  ol  death, 
diaablllty  and  ramoval  from  (lying  dullat.  Tha  purpoia  la  to  priiant 
lha  expailanca  ol  tha  Unltad  Slatai  Ah  Force  School  olAttoapioa 
Medicine  IUSAF5AMI  In  tha  uaa  of  trtadmill  axtiolia  lor 
eyalualing  aaymptomallo  alrcrawman.  Tha  monograph  oonaliti 
of  leparali  aludlai  Involving  aiptcti  ol  traidmill  italing  axparlanca 
al  lha  USAFSAM  Including  daucriptlona  ol  lachniqutt.  For 


N7B-29737  Advliory  Group  (or  Aaroapaea  Raaaarch  and 
Davalopmant,  Parla  (Franca) 

PHY$)OLOa)CAL  PARAMETER!  OF  EXERCI$E  PERFORM- 
ANCE 

In  113  Traadmill  Exarolaa  Tatting  at  Iht  USAF  School  of  Aaioiptca 
Mad  May  1876  p 1-14  (For  availability  ate  N76-2973e  20-621 
Whan  lachnology  baoimt  avallabla  to  collaot  and  analyaa 
expired  air,  tha  maaiurtmant  ol  maximal  oxygen  canaumptlon 
IV02  max)  waa  conaldarad  idvantigaoui  In  evaluating  (uncllonal 
napaoiiy  Taili  ware  tpaclllcally  daiignad  to  metiura  Ihli 
physiological  paramalar.  Maximal  aerobic  working  capacity  la 
daflnad  at  tha  work  lavtl  al  which  oxygen  conaumad  (alia  to 
Incraaaa  llnaarly  with  furthai  Incraaita  In  woikload  and  tha 
oxygen  uoniumptlon  at  thla  point  la  oillad  V02  max.  A atudy 
waa  daalgnad  to  compara  V02  max  and  other  phyalologlual 
paramatara  rnaaaurad  during  thraa  itandard  piotocoli  ond  to 
avaluata  tha  raproducibillly  ol  aach.  Author 

N7B-2B738  Advliory  Qroup  for  Aaroapaea  Raaaarch  and 
Davtlopmani.  Parla  IFranca). 

ELECTROCANDIOQHAPH)C  AOPECTS  OF  EXEROBE 
TEBT)NO 

In  /I3  Traadmill  Exarolaa  Tailing  at  tha  USAF  School  ol  Aaroapaea 
Mad  May  1976  p 14-60  rail  (For  availability  laa  N76-2873e 
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With  iddUionit  ■xparlinca  and  rMvaluation  of  tha  orlgmal 
crttaria.  amphailt  wai  placad  on  tha  tmportanca  of  ST  aagmant 
daprtiaion  at  tha  primary  lign  of  myocardial  itchamia.  A tabfa 
lummariiai  tha  ttudlai  tcraanlng  aaym;:,tomatlc  man  uaing  tha 
doubla  Maitar'i  tatt  or  a teat  with  a comparnbla  workload. 
Thata  itudlat  includad  follow*up  data  and  It  it  apptrant  that 
pottaxarclta  ST  aogmanl  daprattlon  idantifiad  a high  iltk  group 
of  man  Tha  tptdamlologlcal  tarmt  utad  to  detcrlba  the 
parformancB  of  tcraanlng  taitn  are  dafinod.  Author 

N76-14766))f  Advliory  Qroup  for  Aaronpaca  Reiaarr.h  and 
Development,  Parit  (France) 

AEftOMEDICAL  IMPLICATIONS  OF  RECENT  EXPERIENCE 
WITH  COMMUNICABLE  DISEASE 

R.  E.  Mamman.  ad.  (Naval  Aaroipaca  and  Raglonai  Mad.  Center. 
Paniaoola.  Fla.)  Sap.  1976  08  p rafn  Cortf.  hald  at  Toronto. 
Canada,  7-0  May  1076 
(AaARD-CP-160)  Avail-  NTIS  HC  $6.00 

Epidamiology,  datoction  artd  dlagnotla.  traatmant  and 
pravantlon  of  infactlout  dliaiiaa  of  aaromedlcal  Intaraat  ara 
diaouiiad.  For  Individual  titlat.  laa  N76‘ 14769  through  N7e- 
14773 


N7f>14709  Inititut  fuer  Wahrmadixin  und  Hyglana.  Kobitni 
(Wait  Garntany). 

IPIDEMIOLOQIC  RISK  FACTORS  OF  FLUSH  RECYCLB 
TOILETS  IN  AIRCRAFT 

Wolfgang  H Flichar  In  AQARD  AaromadleuI  Implioationt  of 
Racant  Exparlanca  with  Communioabla  Diiaata  Sap.  1976  2 p 
(For  avallabilltv  laa  N7e*1475e  06-62) 

In  oonttaotion  with  amargartay  air  trantporta  from  araat  of 
low  hvgiania  itandardi  and  praianca  of  impurtitnt  Infaotlout 
dlaaaiaa.  laboratory  tatti  and  (laid  triali  ditcloiad  a rtumbar  of 
•arloui  hygianio  dafiolanciaa  which  wara  taking  an  axcaadingly 
orltical  courta  during  middia  ranga  and  tong  dlitanca  fllghta  and 
alao  by  axpotal  of  ground  larvlolng  parional  and  vahlolai  to 
mfactioui  watta  matarial  It  Is  ihown  that  tollat  tanitation  tyttama 
praiantly  uiad  in  airlinari  do  not  meet  tha  ttandardt  raquiiad 
for  tha  health  of  air  crawa  and  paiiengart  Commonly  uaad 
lanitary  flulda  for  tollat  operation  ara  praientad  and  thoir 
quality  diacuiiad.  Racommandatloni  ore  given  to  improve  the 
aircraft  toilet  aanltatun  Author 

N70-147$O  Air  Franca.  Parli.  Service  Medical  Central 
TRANSPORTATION  OF  PAMINQERS  WITH  CONTAGIOUS 
DISIASEI  ON  AIRLINERS  |LI  TRANSPORT  OBS  MAUDES 
CONTAQIEUX  IN  AVION  DE  LIQNE| 

Michel  Penn  In  AQARD  Aaromedlcal  ImpUcotloni  of  Recant 
Exparlanca  with  Communioabla  Oliaaie  8ap  1976  8 p rafa 
In  FRENCH.  ENGLISH  lummary  (For  availability  tea  N76-1475a 
06>62] 

The  pioblema  related  to  the  tranaportiitlon  of  paaaengera 
with  contngloui  diaeeiai  on  alrlinera  watt  dliouaaed.  It  waa 
pointed  out  that  the  refuial  of  moil  alrllnea  to  tranaport  auch 
paatanoari  can  loarcely  be  justified  by  reference  to  either  lawa 
or  ragulatiuna.  it  Introduces  the  risk  of  arbitrary,  mistaken,  or 
()re)udicad  conduct  and  it  can  ceuoe  larloiis  liarm  to  certain 
patients  It  also  does  not  aeem  logical  since  airlines  learn  about 
only  a small  fraction  of  the  contagious  persons  who  travel,  and 
public  health  Is  much  more  greatly  endangered  by  unknown 
oontagious  persons  It  was  concluded  that  airlines  should  continue 
to  refuse  to  iransport  only  thosa  passengers  havir^g  diseaaas 
ohsraoteriiad  by  vomiting  or  serious  diarrhea  or  transmitted 
through  tha  air.  If  it  Is  Impossible  by  simple  means  to  avoid  the 
risk  of  contaminating  other  travellers  and  flight  crew  membara 
who  might  be  receptive.  Author 


N76-14701  Johann-WnHgang  Goethc-UnivrtrRitat.  Frankfuit  am 
Main  (Wnit  Oermony). 

FOOD  POISONING  OBSERVED  WITH  AIRPUNi  CREW 
AND  PASSENGERS  DEPENDING  ON  AIRPUNE  OPERA- 
TIONS 

R Schubert  In  AGARD  Aaromedlcal  Implications  of  Recent 
Hxpanonca  with  Communicable  DiFause  Sop  1976  3 p reft 
(For  availability  see  N7e-1476B  06-52) 

Many  fond  poisornnyN  can  more  easily  be  cauiad  during  air 
plarte  operations.  Tfiey  can  craatu  even  more  serious  problems 
than  on  earth  In  this  connection  they  cun  be  caused  during  the 
flight  if  It  IS  of  long  duration  anil  even  bring  about  Ihu  symptoms 
of  the  lllnesb  Mora  frequently,  however  thoy  have  Lmen  acquired 
before  Sometimes  a gaRtromtestinal  disturbance,  the  treveller'r* 
disease,  can  bu  observed  appealing  like  a food  poisoniny  without 
being  such  iii  the  original  sense  On  flights  from  certain  regions 


of  the  globe,  especially  from  the  har  kaat.  ona  muat  axpact 
carat  of  food  poisoning  in  the  air  traffic  more,  often  than  from 
other  countries  Author 

N7$-14702  Qayenschi)  Landesimpfanstalt.  Munich  (Wait 
Qarmany) 

IMPORTATION.  DIAGNOSIS  AND  TREATMENT  OF 
SMALLPOX.  CHOLERA  AND  LEPROSY 

H Chr  Hubar.  V Hochitam-Mintral,  and  H Stickal  In  AGARD 
Aarrtmadical  Impllcatians  of  Racant  Exparlanca  with  Commu- 
nicable Oisaase  Sep  1975  4 p refs  (For  availability  sae 

N7e.1476B  05-62) 

Since  1967  o total  of  11  cases  of  amallpox  have  been 
introduced  into  tha  FRG  The  final  diagnosis  was  usually  delayed 
until  the  lOtii  day  after  the  onset  of  clinicei  symptoms  Tht 
diagnosis  of  variola  must  be  supported  by  apldamiolngicai  dale 
and  iaboralory  tests  Epidamloiogical  data  tafar  to  travel  in  andamlc 
areas,  tha  probability  and  time  of  contact,  end  tha  raaulting 
Incubation  period.  Laboratorv  examination  Is  uaually  rastrlotad 
to  three  tests,  serological  examination  for  hamagglutinitlon 
Inhibiting  antlbodlas  alaotion  microscopy  of  skin  souptngs,  and 
virus  Isolation  on  the  chorioallantoic  membrane  of  ambryunatad 
eggs.  Tha  importation  of  cftolara  and  laproiy  baara  minor  problems 
as  to  tha  possible  apraad  of  tha  diseases.  Introduction  of  cholera 
cannot  bo  avoided  by  public  health  maaiuraa.  An  andamic  spread, 
however,  does  not  need  to  ba  considorad  in  Qountrins  of 
appropriate  itar^daids  of  public  hyglana  Tha  prognoals  of  tha 
disaasa  is  quite  fovorabla.  provided  that  propai  therapy  la  Initiated 
m the  early  stages  Author 

N70-14763  Dauticha  Lufthenia  Aktlangeselliohaft.  Frankfurt 
am  Main  (Wait  Germany) 

TRANSPORTATION  BY  AIR  OF  A LAESA  FEVER  PATIENT 
IN  1974 

Herat  H.  Ranamann  In  AQARD  Aaromadiual  implicationi  of 
Recant  Exparlanca  with  Communicable  Diiaase  Sap  1976  6 p 
rafi  (For  Bvallabllity  tea  N7B-14768  06-62) 

Laiaa  fever,  alao  known  as  aranavirue  disaaia  and  Casali* 
disaasa.  was  recognliad  for  tha  first  tima  in  1969  in  l.aesa, 
Nigeria.  Its  fatulity  ratio  has  been  high  In  cllnloally  obsarvod 
CBios;  10  out  of  infactad  phviioianx  and  madlaal  workari 
died  of  It.  Tha  parioivto-purion  iranimiaeion  probaoly  takas  plaoi 
whan  airborne  viruiai  from  thn  sore  mucous  mambrancas  In 
tha  mouth  and  pharynx  ara  expelled  by  breathing,  talking  arid 
coughing.  A German  patient  with  arenavirus.  Di-.  Mandralla.  was 
tianipoitad  from  Nigeria  to  Qarmany  In  March  1974,  by  Condor 
Boeing  707-430  manned  by  a volunteer  flight  oraw  of  Lufthansa 
Tha  spaclal  preperation  of  the  plane  to  pravant  transmlsiion  of 
airborne  viruses  to  tha  flight  uiew  and  other  massurai  taken 
against  contamination  will  ha  dascribad  Author 

N76-14764  Air  Transport  Command.  Trenton  (Ontario). 

IJkBSA  FEVER:  TO  AIR  EVACUATE  OR  NOT 

A.  J Clayton  In  AQARD  Aerornadloal  Ir^'ipllcatloni  of  Recant 
Fxparlonca  wltir  Communicable  Dlseoaoi  Sop  1976  4 p rafx 
(For  availability  see  N76- 14758  06-62} 

The  clinical  features  of  Lesia  Fever  are  briefly  discusied 
unu  the  epidemiology  of  ihu  disease  is  outlined  with  rifspect  to 
the  live  recnrdeci  outbieaks  hntwesn  1909  and  1974  fhs 
Canadian  QuvernrnuiU  having  becun-re  Involved  in  two  potential 
ttu  evacuations  of  patients  from  West  Africa  is  concerned  over 
the  risks  to  medical  (light  teams  and  receiving  liospital  personnel 
in  tha  event  of  caeos  uf  Lassa  Fever  bamg  rapetrlated  to 
Canada  A survey  is  being  carried  out  on  Canadian  Forces  long 
range  transport  aircraft  to  study  the  microbiologioal  environment 
within  two  types  of  aircraft  durli>g  ftighti  by  dispersing  non- 
pathogenic  organisms.  The  uh)ectlve  is  to  determine  the  optimum 
locstion  fur  o patiunl  with  a highly  tnfeutlouu  disease  and  to 
ensure  minimal  transmission  of  orytinlsms.  Autiior 


N76-1476B  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Epidemiology  Div. 

INTERNATIONAL  QUARANTINE  FOR  CONTROL  OF 
MOSQUITO  BORNE  DISEASES  ON  GUAM 
Wesley  R.  Nowell  In  AQARD  Aeromadical  Implications  of 
Recent  Experience  with  Communloable  Disease  Set?  1075  6 
p refs  (For  availability  sea  N76-1476B  06-62) 

The  Initial  mosquito  survey  ut  Guam  concluded  in  1935 
revealed  the  prusancu  ot  five  indigenous  species  Subsequent 
surveys  shuwod  i steady  climb  to  fifteen  species  in  1969.  and 
a dramatic  )iimp  to  tliirty-five  by  1072  Jupanaru  B uncepliulitis. 
and  filurlaHis,  five  primary  moniiuito-hornc  UiKeaseK  known  tn 


' •> 
1 „i 


1 

■i 


< 


223 


62  AEROSPACE  MEDICINE 


occur  on  Pacific  lalantJt.  hava  been  found  on  Guam,  and  iranda 
of  the  diaaassa  are  emphnsitad.  Tl)e  Island  of  Guam  is  centrally 
iocatfld  in  the  Western  Pacific  and  aircraft  are  implicated  in  the 
introductloni  of  now  mosquito  species.  Chronic  problems 
associated  with  a.rcraft  quarantine  inspections  and  innact  control 
procedures  are  dei-  :ribed,  and  methods  (u  curb  the  introduction 
of  new  mosquito  species  and  their  /);isociated  diseases  are 
cliecuBSOd  Author 

N76>14766  School  of  Aerospace  Medicine.  Brooks  AFB.  Ten. 
Epidemiology  Div 

AN  EPIDEMIC  OF  CHIKUNQUNYA  IN  THE  PHILIPPINE 
ISLANDS;  POSSIBLE  ROLE  OF  AIRCRAFT  DISSEMINA- 
TION 

George  0.  Lathrop  and  Paul  J.  Homme  In  AGARD  Aaromedicel 
Implications  of  Recent  E)(perlBnce  with  Communicable  Oleeaee 
Sap.  1975  6 p refs  (For  evellability  tee  N76-1475e  05  521 
Twin  outbreaks  of  chlkungunya.  a Group  A arbovirus,  are 
analyzed  that  occurred  on  the  Island  of  Negron.  Republic  of  the 
Philippines  during  1966-1909.  Epidemiologic  data  derived  from 
Interviews,  serologic,  end  viroiogic  testing  showed  thet  young 
and  middle  aged  people  were  immunologicellv  susceptibia,  and 
that  the  diseese  was  transmitted  in  three  week  waves  by  the 
mosquito.  Aedee  albopictus.  Inferential  avidence  suggested  thet 
ocquired  Immunity  due  to  an  apparent  1 920  chlkungunya  epidemic 
accounted  for  a lower  attack  rate  in  the  elderly  population 
Chlkungunya  was  probably  introduced  Into  Negros  by  oircraft  or 
ships  from  Manila,  whore  a smaller  outbreak  had  been  documented 
in  1967-1968.  The  outbreaks  on  Negros  subsided  naturally  prior 
to  Increased  mosquito  abatement  and  public  health  control 
measures.  Unconfirmed  clinical  evidence  suggested  thut  the 
disease  was  disseminated  into  the  adlaoent  islands  of  Cebu  and 
Mindanao.  Author 

N76‘14767  Bayerlsche  Landnstmpfanstalt.  Munich  (West 
Geimany). 

THE  ATTENUATED  LIVE  SMALLPOX  VACCINE.  STRAIN 
MVA  RESULTS  OF  EXPERIMENTAL  AND  CLINICAL 
STUDIES 

V.  Hochstein-Mintzel.  H.  Shekel,  A.  Mayr,  H Chi  Huber,  H. 
Schaefer,  and  A Hoiznai  In  AGARD  Aeromedical  Implloations 
of  Recent  Experience  with  Cuinmur^icable  Disease  Sep.  1976 
6 p refs  Prepared  in  cooperation  with  Inst,  fuer  Mikrobiol.. 
Muenchen  (West  Germany)  (For  availability  see  N76-14768 
05-52) 

in  an  attempt  to  basically  alter  and  improve  smallpox 
vaccination,  the  use  of  on  attenuated  strain  of  vaccinia  virus 
was  proposed  Attenuation  was  effected  through  more  than  500 
continuous  passages  m chick  embryo  fibroblast  cultures.  Animal 
experiments  showed  the  complete  absence  of  neurovirulence  (or 
the  attenuated  strain.  The  favorable  experlmentAl  results  led  to 
a field  study  of  primary  vaccinations  in  the  human.  The 
recommended  procedure  was  to  administer  0 t ml  of  ettenueted 
vaccine  intradermally.  followed  by  oonvernionul  cutaneous 
smallpox  vaccination  7 to  28  clays  later  Thu  results  may  be 
aunwnarUod  as  follows:  the  local  rooction  to  the  attenuated  vaccine 
merely  amou.nted  to  slight  reddening  and  ir^filtration  at  the  site 
of  injection  with  comp'tlo  absence  of  typical  vaccinal  lesions. 
Untoward  systemic  rer.:c;ions  warn  not  observed  The  subsequent 
cutaneous  vaccinatiCMi  icsulted  in  84%  major  reactions  and  9% 
equivocal  reactions  Sovon  percent  remained  negotive.  78%  of 
the  takes  were  of  (he  ruxelerated  type,  giving  evidence  of  the 
Immunizing  capacity  of  the  attenuated  strain.  Author 


N76- 14788  Institute  of  Aviation  Medicine.  Fuecstenfeldbruck 
(West  Germany). 

COCCIDIOIDOMYCOSIS  AND  AVIATION 

G.  Apcl  and  V Gruuls  In  AGARD  Aeromedical  ImpMcatione  of 
Recent  Experience  with  Communicable  Disease  Sep  1976  3 p 
refs  Prepared  in  cooperation  with  Inst  of  Pathol.,  Bonn-Venusberg 
(West  Germany)  svailabllilv  see  N76- 14758  05  62) 

In  the  age  of  transatlantic  travel  end  mass  tourism  It  can 
not  bo  precluded  that  Coccidioldomycrtsis  will  be  brought  to 
ill  'its  on  the  globe  in  which  this  disease  has  hitherto  beert 
unknown  Since  the  incubation  period  will  last  two  to  three 
weeks  and  occasionally  also  four  weeks,  the  disease  wilt  frequently 
occur  orrly  after  ail  passengers  have  long  returned  to  their  home 
coufUriou  Considering  the  striking  simllaritv  with  the  clinical  picture 
of  pulmcneiy  tubercnlosis.  it  is  not  surprising  thut  in  Europe  the 
disease  is  diagnosed  as  tuberculosis,  even  more  so  since 
tuberculination  may  often  be  positive.  The  patiente  are  then 
sub|ecttid  to  an  antl-tuberculous  therapy,  which  necesaonlv  must 
remain  without  success  in  such  cases  If  an  exact  case  history 


including  travels  abroad  and  residences  m endemic  areas  of 
Coccidioidomycosis  can  be  established,  a clue  pointing  to  the 
true  naturo  of  the  di6ea*'>e  may  be  obtained.  Author 

N76- 14769  Institute  of  Aviation  Medicine,  Fuerstenfeldbruck 
(West  Germany}. 

THE  INDUCTION  OF  INTERFERON  AND  SPECIFIC 
SMALLPOX  IMMUNITY  BY  ORAL  IMMUNIZATION  WITH 
LIVE  ATTENUATED  POX  VIRUS 

V.  Hochstein-MIntzel.  A Mayr.  and  H.  StickI  In  AGARD 
Aeromedical  Implications  of  Recent  Experienco  witli  Comnium- 
coble  Diseaso  Sop  1976  6 p refs  Prepaied  in  cooperation 

with  Inst,  fuer  Mikrobiol.  Muenchon  (West  Germany)  (For 
availabllitv  sea  N76-147B8  06-52) 

In  the  hu'nan,  oral  immunization  with  live  attenuated  virus 
was  affected  by  the  adnilnlstritlon  of  virus-containing  tabists. 
The  procedure  caused  no  untoward  effect  Irt  primary  vaccints 
Subsequent  skin  testing  and  conventional  cutunoous  vaccination 
resulted  In  accelerated  takes,  demonstrating  luccesifui  oral 
pre-immunization.  Attenuated  heterologous  pox  virus  was  shown 
to  have  a high  Interferon  inducing  capacity.  Induction  was  optimal 
when  the  virus  was  applied  to  the  mucous  membrunai  of  the 
oral  cavity.  Clinical  trials  elbowed  significant  effects  of  Interferon 
induction  m recurrent  herpetic  infections.  Oral  Application  of 
vaccines  needs  neither  trained  staff  nor  madical  equipment,  it 
confers  short  term  non-specific  protection  from  disease,  followed 
by  specific  immunity  The  usual  coniraindicationi  to  smallpox 
vaccination  need  not  be  observed.  Untoward  effects,  quite  common 
to  routine  methods,  are  not  to  be  expected  Author 

N76‘14770  Centre  Principal  d'Expartlses  Medlcalesdu  Pursonnel 
Navigant,  Pans  (France). 

INCIDENCE  OF  INFECTIOUS  TROPICAL  DISEASES 
DIAGNOSED  ON  FLYING  PERSONNEL  [IMPORTANCE  OE 
LA  PATHOLOOIE  INFECTIEUSE  D'ORIQINE  TROPICALE 
DANS  L'EXPERTISE  MEDICALE  DU  PERSONNEL  NAVI- 
OANT] 

R.  Carre,  J.  Patacq^Crouzet.  A.  Didier.  and  J.  Baitian  In  AGARD 
Aeromedical  Implications  of  Recent  Experience  with  Commun- 
icable Disease  Sep  1975  6 p In  FRENCH  (For  availability 

see  N76-1475e  05-52} 

Statisticol  data  on  the  Incidence  of  ir\feoilous  tropical  diseases 
diagnosed  during  the  period  1969  to  1972  on  French  military 
and  commercial  flight  craws  was  presented.  The  personnel 
oxomlnsd  were  those  making  regular  tripa  to  Africa.  Madagascar, 
the  West  Indies,  and  Reunion  Island.  Thn  two  diseases  most 
widely  detected  were  amebtosii  (106  cases.  Including  13  severe 
C8BBS  locerzed  In  the  liver  and  93  cases  localized  in  tho  Inttatinal 
tract)  and  malaria  (45  cases,  including  6 severs  oeias  with 
encephalic  and  comatose  Involvements).  The  following  other 
parasitic  diseases  were  observed,  bllhsrzlasls  (5  esses),  filariesis 
(4  cases),  stomatosis  (2  cases),  strongyloidiasis  (6  cases),  and 
ankylostomiasis  (5  coses).  Most  cutaneous  diseasss  detected  ware 
of  bacterial  origin.  Viral  hepatitis  was  widely  observed  oii  personnel 
liaving  travelled  in  Africa,  and  dengue  was  diagnosed  on  militiry 
personnel  returning  from  the  Pacific.  Y.J.A. 

N76-14771  Tropen  Inst..  Hamburg  (West  Germany) 
DIAGNOSTIC  METHODS  IN  TROPICAL  MEDICINE 
Werner  Mohr  In  AGARD  Aeromedical  Implications  of  Recent 
Experience  with  Communicable  Dlsesse  Sap.  1975  3 p (For 
availability  see  N75-14758  05-52) 

The  doctor  consulted  by  persons  returning  from  overseas 
countries  should  have  a certain  knowledge  of  geographical 
medicine  He  must  know  in  which  regions  on  the  globe  malaria 
occurs,  ond  where  intestinal  diseases  are  prevalent  A precise 
anamnesis  of  the  patient's  itinerary  Is  most  essential.  During 
tha  physical  examination  the  examiner  is  likely  to  recognize  a 
number  of  symptoms  which  will  help  him  along  diagnostically. 
(1)  Rashes  and  dischromie:  (2)  edemas;  (3)  lever;  (4)  enlargement 
of  the  liver:  (5)  enlargement  of  the  spleen;  (6)  rospiratory  changes; 
(7)  changes  in  stool  (diarrhea);  and  (6)  changes  in  urine 
(homaturia).  to  name  but  a few.  Author 

N76-14772  Bayerlsche  LandoKitnpfanstdIt.  Munich  (West 
Germany) 

THE  THREAT  OF  TROPICAL  DISEASES  AND  PARASITOSES 
(SOME  EPIDEMIOLOGICAL  AND  CLINICAL  ASPECTS) 

G.  T.  Werner.  H.  Ou  Huber,  H.  StickI,  ar^d  V Hochstein-Mintzel 
In  AGARD  Aeromedical  Implications  of  Recent  Experience  with 
Communicable  Disease  Sep  1975  6 p refs  (For  availability 

suo  N7e- 14758  05-62) 

The  rapid  Increase  of  travels  to  tfie  warm  cuurUrios  has 
brought  the  threat  of  tropical  diseases  to  our  doors  Furthermore 
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ti  grout  numbor  of  neople  orn  m employment  overseas  Bosidos. 
thi)  continuous  ittflux  of  laborerii.  students  or  immigrants  from 
tropical  cauntries  can  croute  now  medical  problems  There  is  rto 
real  danger  that  tropical  diseases  are  dicing  to  cause  epiderntcs 
in  the  highly  developed  uountrios.  us  tlie  hygienir  standards  prever^t 
generalised  outbreaks  There  is.  howover.  u substantial  danger 
in  the  individual  case  due  to  missed  or  delayed  diagnosis  artd 
treatment  neviowod  are  those  tropical  diseases  which  are 
imported  frequently  nr  wliich  prosoni  ptobloms  in  the  Bingle  case. 
Cosmopolitan  diseases  whicli  are  more  conunon  in  the  tropics, 
like  hepatitis,  [lolio.  tuberciilouis  are  excluded  Aiitiror 

N76-lrl773  Tropon  Inst.  Hamhiirg  (West  Germany) 

Ain  TRAFFIC  AND  THE  PROBLEM  OF  IMPORTATION  OF 
DISEASES  FROM  THE  TROPICS 

Werner  Mohr  In  AGARD  Aeromedical  Implications  of  Recent 
Experience  with  Communicable  Disease  Sep.  1976  3 p IFor 
availability  see  N76  147R8  0&-62) 

It  is  not  possible  to  deal  whh  all  dlseoseB  which  could  be 
Imported  from  the  tropics  to  Europe  or  the  tomperate  climate 
zones  respectively  However,  helminthic  diseases  should  be 
referred  tu  briefly.  The  most  frequent  and  Important  ones  among 
them  are  hookworm  Infestation,  bllherzioals  Ischlstusomiasie)  in 
all  ita  various  forms,  and  fllanasla.  Time  and  again  it  can  be 
observad  that  persons  returning  from  the  tropics  may  have 
contracted  a variety  of  Infectious  diaeases,  especially  Inteatiital 
parasites.  There  are  a number  of  measures  that  should  be  taken 
to  give  protection  against  the  diseases  desortbed  above  (1) 
Protective  inoculation  against  certain  diseases  and  prophylactic 
medication.  (2)  it  is  of  great  importance  to  instruct  physicians 
at  home,  I.e.  In  the  temperate  climate  zones,  in  tropical  diseases 
and  then  diaynosia,  and  (31  any  perion  on  return  from  the  tropics 
should  be  subject  to  a close  medical  axamination.  In  particular 
whan  such  a person  auffsred  from  any  diaturbancei  of  health 
during  hla  stay  in  Ihe  tropics  or  is  still  suffering  from  such 
diaturbancei.  Author 


N76‘177l6fil  Advisory  Group  for  Aeraipace  Resaaroh  and 
Development,  Paris  (France). 

EFFECTS  OF  LONG  DURATION  NOISE  EXPOSURE  ON 
HEARING  AND  HIAI.TH 

Milton  A Whitcomb,  ad  (NSF)  Nov.  1975  94  p refi  Prasented 
at  tha  Aeroapicf  Mod.  Panel  Speclalltts  Meeting,  Toronto,  6 May 
187B 

(AQAR0-CP-17t)  Avail:  NTIS  HC  S6.00 

Thtra  can  ba  no  doubt  that  noise  axposurei  of  durations 
graatar  than  eight  hours  prasant  a hazard  to  the  hearing  of  sir 
crews  flying  nuity  aircraft  and,  particularly,  for  those  more 
suiceptible  crew  rnemberi.  Noise  reduction  around  NATO  airports 
to  insure  public  health  Is  SKomlned  Data  are  examined  on  the 
Incidence  of  streis-lnduced  pathologies  such  es  ulcero  or  emotional 
disorders  for  thise  exposed  to  long*duration  noise,  as  compered 
to  nonnoise  exposed  individuals.  Flight  orews  exposed  to  sucii 
long  duretions  of  noise  were  monitored  both  eudiometriceily  end 
for  abnormal  Incidence  of  cardiovascular  dlitese,  ulcers,  and  other 
psychoBometln  complaints  Long'duretion  noise  exposure  to  the 
moderate  levels  of  noise  that  occur  in  aircraft  cockpits  was  olso 
studied  The  lundemental  mechanisms  causing  cochlear  damage 
{mechanical  . nd  biolugioal)  are  critloally  examined.  For  individual 
titles  i>ee  N76' 17787  through  N7R- 17799. 

N7S-17787  Ohio  State  Univ..  Columbus.  Dept  of  Otolaryngol' 
ogy. 

MODE  OF  COCHLEAR  DAMAGE  BY  EXCESSIVE  NOISE, 
AN  OVERVIEW 

David  J.  Urn  and  William  Melnlck  AGARD  Effects  of  Long 
Duration  Noise  Exposure  on  Hearing  end  Health  Nov.  1975 
e p refs  (For  availability  sea  N76-17786  06-52) 

(Contract  F33ei6-74'C-4049) 

Damage  to  the  cochlea  Is  examined  and  is  believed  to  be 
caused  by  a physical  or  metabolic  stress  exsrted  on  the  sensory 
cells.  Evidence  to  support  both  mechanisms  Is  overwhelming, 
end  Is  reviewed.  Injury  can  be  brought  about  by  the  chcmioel 
or  metabolic  alteration  In  the  surrounding  medium.  Bealdes 
apparent  rneohanical  damage  inflicted  on  the  organ  of  Corti  by 
the  acoustic  hyperstlmularion.  the  avldencn  of  metabolic  damage 
to  the  sensory  cells  la  subtle.  Tha  subtle  changes  Include:  (1) 
proliferation  and  vacuolization  of  tndoplatmlo  reticulum  In  aaniory 
cells,  (21  swellirtg  of  mitochondria  In  both  saniory  cella  snd 
efferent  nerve  endingt,  (3)  morphological  alteration  of  ittreocilia 
and  (4)  swelling  and  daganaration  of  strls  vascularis.  Theta  findings 
Imply  that  the  hlgh'energv'yieiding  enzyme  systems  are  rendered 
Inoperative  In  theas  uellt,  reiulting  tn  cell  degeneration.  Photomi- 
crographs are  shown.  Author 


N76'17786  Ohio  State  Univ.  Columbus.  Dept  of  Utolaryngol- 
ogv 

TT8  IN  MAN  FROM  A 24-HOUR  EXPOSURE  TO  AN  OCTAVE 
BAND  OF  NOISE  CENTERED  AT  4 kHi 

Wtilium  Melnick  /n  AGARD  Effects  of  Long  Duration  Noise 
Exposure  on  Hearing  and  Health  Nov  1975  8 p refs  (For 
availability  see  N76-177a6  08-52) 

(Contract  F33615-71  C'4049) 

(AMRL'TR-7B-31 

Seven  men  were  exposed  tu  24  hourK  of  continuous  noise 
in  a sound  field.  The  noise  wu;>  an  octave  band  lentered  at 
4 kHz  at  two  octave  band  levels,  80  end  86  db  Hearing  thresholds 
were  measured  in  une  ear  at  1 1 test  frequencies  ranging  from 
250  to  10.000  Hz  prior  to  axposure  and  at  selected  inten/als 
during  and  altar  axposura.  Temporary  threshold  shift  (TTS)  reached 
asymptotic  (avals  batwasn  8 and  12  hours  of  axposura.  Rasults 
Indloats  that  maximum  TTS  occurs  it  4 and  6 kHz.  Asymptotic 
levels  at  the  80  db  axposura  lavtl  are  0.7  db  for  4 kHz  and 
7.7  db  for  6 kHz.  With  the  85  db  noise  level,  theta  levuli  are 
18.4  db  and  16.5  db.  raapectivaly.  Thrsthold  shift  for  this  subject 
group  li  lets  than  would  be  axpactad  from  results  of  previous 
Inveatlgetlons.  and  Is  attributed  to  lublaot  lempllng  bias.  Author 


N76-177BS  Italian  Air  Force  Medical  Servlos  nf  tha  2d  Air 
Rtglon,  Rome  Sanitary  Group  • 1st  Aarobrlgida. 
PROTECTIVE  EFFECTS  IN  MEN  OF  BRAIN  CORTEX 
OANQLIOSIDES  ON  THE  HEARING  LOSS  INDUCED  BY 
HIGH  LEVELS  OF  NOISE 

0.  Manisro  and  Q.  A.  Mollnari  (Padua  Univ.,  Italy)  In  AGARD 
Effects  of  Long  Duration  Noist  Exposure  on  Hairing  and  Haalih 
Nov  1975  B p refs  (For  availability  see  N76- 17786  OB-52) 

It  Is  known  tint  tha  prolonged  axposure  to  noise  of  intansity 
graatar  than  70-80  denibals  produces  a temporary  rise  of  tha 
ccouitic  threshold  (TTS).  Gsngllosidss.  (glycolipids  which  seem 
to  Interfara  with  the  transmlssloit  of  nervous  Impulse),  were  used 
In  preventing  TTS  die  By  means  of  gangllosids  administration, 
a poiilbla  intarforanoa  on  the  traumatizing  affect  of  nolaa  on 
tha  cochlea  was  observed  and  studied.  Folluwlr\p  otologic  and 
sudiomatrlc  examination.  20  healthy  male  subjects  were  chosen. 
The  TTS2  was  calculated,  both  In  bessl  condiilons  end  after 
gangllosida  administration.  Rasults  Indicata  that  the  ganghoildat. 
administered  In  opportune  doses  and  modalltleu.  ere  capable  of 
preventing  In  all  subjects  tha  physiological  rise  In  tha  hairing 
threshold  after  exposure  to  noise  In  contrast,  tha  nontreated 
lubjants  In  the  same  experimental  conditions  have  either  the 
same  TTS2  or  show  a large  shift.  Therefore,  the  poiltiva  failure 
In  shift,  occuring  in  the  treated  pationts,  is  most  probably  due 
to  ganglloside  uffect.  Author 

N7S-17790  Mlnnesots  Univ.,  Minneapolis.  Hearing  Research 
Lab. 

STUDIES  OP  ASYMPTOTIC  TTS 

W.  Dixon  Ward  In  AGARD  Effects  of  Long  Duration  Noise 
Exposure  on  Heeiing  end  Health  Nov.  1975  7 p refs  Sponsored 
by  Nall  Inst,  for  Occupational  Safety  and  Health  (For  svailabilltv 
see  N7e-17786  08-52) 

tnn  young  normal-hearing  listeners  were  subjected  to  a series 
of  exposures  to  4000-Hz  noise  for  periods  ranging  from  2 to 
24  hours  Tha  asymptotic  TTS  (temparary  threshold  shift)  was 
always  reached  in  8-12  hours  with  no  suggSKtion  of  a sharp 
Increase  between  0 and  24  hours  Little  difference  could  be 
seen  In  the  rate  of  recovery  from  t)ie  TTS  produced  by  8-  and 
24>hour  exposures  Results  indicate  that  exposures  lunger  than 
8 hours  are  not  unusually  hazardous.  If  there  It  an  increased 
risk  of  eventual  permanent  hearing  damage  from  repeated  dally 
expoiursa  longer  then  8 hours.  It  probably  comes  from  the  fact 
that  as  the  dally  exposure  becomes  longer  thin  6 hours,  the 
quiet  Interval  before  the  next  exposure  is  shortened,  so  that  the 
next  day's  exposure  Is  begun  with  the  auditory  system  still  in  a 
tetigued  state.  Author 

N7S-177S1  Aerospace  Medical  Research  Labs..  Wright-Patterson 
AFD,  Ohio. 

ASYMPTOTIC  BEHAVIOR  OF  TEMPORARY  THRESHOLD 
SHIFT  DURING  EXPOSURE  TO  LONG  DURATION 
NOISES 

D.  L.  Johnson,  C.  W.  Nixon,  and  M.  N.  Stephenson  In  AGARD 
Effeoti  of  Long  Duration  Noise  Exposure  on  Hearing  and  Health 
Nov.  1976  6 p refs  IFor  availability  lee  N76'17786  08-52} 
Exposure  to  a constant  noise  level  (pink  noise.  I.e.,  |et  aircraft 
noiae)  for  more  then  1 6 hri  hes  been  shown  by  many  investigators 
to  esuae  i Temporerv  Threshold  Shift  (TTSI  in  hearing  that  remains 
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conatint  Thii  Mhavlor.  which  li  indepcndam  of  aiipotura  duiatlon. 
II  callad  Aiymptoiic  TTS  Data  ara  given  which  show  that  although 
TTS  may  tantain  conitant.  tha  lacovery  of  haaiing  beck  to  normalcy 
doaa  dapand  on  tha  duration  of  tha  aapoauia  Significant 
diffaiancaa  In  racoyary  batwaan  a 34  hi  axpoiuie  and  a 48  hr 
axpoiuro  wara  obaarvad  It  la  ballavad  that  for  heating  conaervatlon 
puipoiaa.  tha  time  Air  Foica  perionnal  ihould  be  allowed  to 
racDvar  from  long  duration  none  axpoaurei  in  quiet  depanda  on 
tha  aMpoiiire  rfuri’tion.  Suggested  guidelines  for  assuring  racovary 
of  Asymptotic  T TS  are  given  end  the  reseurch  program  aimed 
at  improving  these  guidelines  is  discussed.  Author 

N7B'17782  Defence  and  Civil  Inst  of  Environmental  Madlcina. 
Downsvlaw  lOntarlol.  Bahsvioial  Sclancas  Olv. 

THE  INCIDENCE  OF  TEMPORARY  AND  PERMANENT 
HEARING  LOSS  AMONG  AIRCREWS  EXPOSED  TO 
LONG-DURATION  NOISE  IN  MARITIME  PATROL 
AIRCRAFT 

S.  E.  Forshsw  aQARO  Effects  of  Long  Duration  Nolsa 
Expoaura  on  Haaring  and  Health  Nov.  1975  7 p rala  IFor 

availability  aaa  N7e-1778e  08-621 
t0CIEM-7B-RP-1O73l 

Tha  CP- 107  Argus  has  bean  In  oparatlon  with  the  Canadian 
Forces  sines  1967  as  a long-range  maritime  patrol  aircraft.  Tha 
snduianca  capability  of  tha  aircraft  Is  at  least  24  hours  at 
raconnalssanca  altitudes  and  spaeds  Flight  durations  from  12 
to  20  hours  occur  routinely,  during  which  ambient  noise  lavsis 
at  various  craw  and  rest  stations  range  from  80  to  98  dBA.  An 
aisessmoiit  of  craw  and  opsrational  problems  arising  from 
long-duration  fllghta  In  tha  Argus  shows  that  about  half  of  the 
craw  sustain  temporary  threshold  shifts  In  axcass  of  levels 
considarad  to  ba  aacaptabla  for  long-term  axposura.  Tha  haaring 
lavala  of  223  pilots,  navigators  and  flight  snglnaars  wata  studied 
with  carasr  flying  limes  In  tha  Argus  ranging  from  2600  to 
10.000  hours.  Results  of  tha  study  suggest  that  rapsatad 
long-duration  nolsa  axpnsuis,  as  sxparlanced  In  tha  aircraft,  ara 
not  any  more  dalatarluus  to  haaring  thresholds  than  Is  rapsatad 
axposura,  at  approximalaly  aqulvalant  Inlanalty  lavala,  In  short- 
and  medium-range  aircraft.  Author 

N7E- 17793  Cantro  dl  Studi  a Rloarohs  dl  Madlcina  Aeronsutlca 
a Spaiiala.  Roma  (Italy). 

PIVCHO-PHVSICAL  PERFORMANCE  OF  AIR  FORCE 
TECHNICIAN9  AFTER  LONG  DURATION  NOIIE 
EXPOSURE 

Casara  A.  Ramaccl  and  Paolo  Rots  In  AQARO  Effects  of 
Long  Duration  Noise  Exposure  on  Haaring  and  Health  Nov. 
1976  3 b refs  (For  availability  sea  N7e- 17788  08-621 

Psychological  and  psycho-physiological  lasts  wara  carried  out 
IToulousa  Platon  test,  flicker  fusion  test,  raactlon  time)  on  20 
Air  Force  technicians,  on  duty  at  an  aircraft  malntanarioa  and 
flight  llna.  exposed  to  high  level  noise  Work  conditions  cohsidaiad 
wars:  (1)  contlnuoui  axpoaltlon  to  nolsa  of  about  120  db.  lor 
one  hour  and  half;  and  I2I  oontinuout  axpdsura  for  five  hours 
tu  00-80  db  nolsa.  with  transient  Increasai  up  to  90-116  db. 
Tha  tachnlolans  used,  whan  necassary.  Individual  or  collactiva 
oar  protection  Tha  technicians  wara  divided  Into  3 groups  and 
glvon  spaciflc  talks  to  perform  Tlia  lasts,  csrrisd  out  before 
and  aftar  nolsa  axpoaurs.  do  not  show  significant  changts  of 
task  parformsnoe.  Author 

N76- 17784  Institute  of  Aviation  Madlolna,  Fuaratanfaldbiuok 
IWatt  Qarmony). 

THE  EPFECTS  OF  EAR  PROTECTORS  ON  SOME 
AUTOMATIC  RESPONSES  TO  AIRCRAFT  AND  IMPULSIVE 
NOISE 

0.  R.  Fioahiloh  In  AQARO  Efiacta  of  Long  Duration  Noise 
Expciauie  on  Hearing  and  Health  Nov.  1976  6 p IFor  svsilablllly 
aaa  N7S-1778B  09-62) 

Three  dllfaront  typai  of  ear  protactcra  wars  avaluated  lor 
prolsction  agalnat  |at  aircraft  noiaa  and  other  nolsa.  Autonomlo 
nervous  system  responsss  wars  meaaurad  fur  26  aub|aota  who 
psrtlolpatad  In  the  itudy.  Pttipheral  blood  flow  and  alaotrodarmal 
rsaponsai  wars  alio  maaaurad.  Jet  aircraft  nolsa  levala  of  96  db. 
and  othar  nolaaa  Is  pistol  shot)  of  130  db  wars  provided.  Sub|aoit 
wars  asked  to  lalact  the  ssr  protector  giving  tha  grsateat 
protection.  Results  ara  prasantad  and  dlicusisd.  J R.T 

N7B-177aB  Cantro  dl  Studi  a Ricaruhs  dl  Madlcina  Aaronaulloa 
t Spailsla.  Rome  (Italy) 

INFLUENCE  OF  THE  NOISE  ON  CATECHOLAMINE 
EXCRETION 

Q.  PlOluocI  frt  AQARD  Effacta  of  Long  Duratiun  Ncisa  Expotura 
on  Hearing  and  Health  Nov.  1976  2 p (For  avallablltty  sea 


N7e- 17786  Oa-621 

Aviailon  specialists  wata  axposad  daily  to  high  noltas  and 
fully  protactad  against  hearing  damage  by  aar  plugi.  The  axpoaad 
people  wara  divided  In  two  groupt  of  Ian  sub)acls,  each  one 
axposad  to  diffarant  noisy  conditions.  Ona  group  wet  axpoaad 
to  continuous  and  steady  noise  of  120dblor  1 hour  and  l/2  hour, 
and  lha  other  was  axposad  to  Inlarmlllanl  nolsa  of  80-1(X>  db 
lor  6 hours,  with  Interval';  bstwean  Impulsive  bursts  of  20  (eat. 
lasting  each  only  a law  saoonds.  Tha  sub|acilvs  tofaranca  was 
good  and  no  disturbance  or  (stigus  rasolions  sppsaiad  at  tha 
and  of  tha  axpoiura.  Urinary  catacholamlna  excretion  was 
aatayad  tha  day  balura  tha  test  lln  nolsalass  placsl  and  tha 
next  ona  at  lha  end  of  the  axposura.  Results  Indicsts  thit  rw 
ohsngs  In  catacholamlna  lalasts  occuis  upon  trained  psosRa 
with  haaring  fully  protactad.  Author 

N7S-177SS  Naval  Regional  Medical  Canter,  San  Diego,  Calll 
Dapt.  of  Otolaiyngplogy. 

■FPECTS  OP  NOISE  EXPOSURE 

Robert  W,  Cantrell  In  AQARD  Effacta  of  Long  Duration  Noiaa 
Expotura  on  Hairing  and  Health  Nov  1976  13  p lals  (For 
avillablllty  aaa  N7S-1778S  08-621 

It  li  known  that  nolsa  can  dimagi  tha  Inner  aar,  result  In 
hearing  loss,  ba  a source  of  innoyanoa.  disturb  slaap,  and  intarfara 
with  speech.  Thera  Is  soma  avldanci  that  It  may  idvirsaly  affect 
mental  health,  tha  cardloviacular  systam.  basic  blochamlitry,  and 
dicraata  work  partormanoi.  Currant  knowlodga  is  ravlawad  of 
how  Intensity,  duration  and  (rtquancy  compoaltion  of  noiaa  atfaclt 
tha  auditory,  annoyance,  alaap  and  apaaoh  Inlarfaranoa, 
paychploglcal  and  loolologloal  laapontaa  In  man.  Author 


N76-177S7  Naval  Raglonal  Medical  Canter,  San  Oligo.  Calif. 
Dipl,  of  Otolaiyngology. 

PHYSIOLOGICAL  EFFECTS  OF  NOISE 
Rdbitt  W.  Cantrell  In  AQARD  Effacta  of  Long  Duration  Noiaa 
Expotura  on  Haaring  and  Haalth  Nov.  1976  t1  p rafi  (For 
avalliblllty  aaa  N75-177B6  08-62) 

Tha  affict  of  nolle  on  tha  blachamlitry  of  the  body,  tha 
cardloviacular  lyilam,  and  the  organ  lyatamt  conirollid  by  the 
autonomic  niivoui  ayatam  ara  aximlnid.  Nolle  aaivai  ai  a 
•traaiful  stimulus  which  provokes  tha  Oanaral  Adaption  Syndrome, 
and  la  ona  of  tha  sivatal  striasful  itimull  which  acllvata  this 
syndromi  via  the  hypolhalmus  to  tha  pituitary  which  produces 
ACTH  resulting  In  Inciaasad  adranocDitleal  aotivlly.  Thera  Is 
oonsidarabla  avidanca  to  support  thia  concept,  and  thli  thioty 
along  with  ricantly  oatafully  controlled  itudlaa.  ate  ravlawad. 

Author 

N79-177BS  Army  Aatomadicil  Rtiaareh  Lab.,  Fort  Ruokar,  Ala. 
AN  INVB9TI0ATIDN  OF  AIRCRAFT  VOICE 
COMMUNICATION  SYSTEMS  AS  SOURCES  OP  INSIDIOUS 
LONO-TERM  ACOUSTIC  HAZARDS 

Robart  T.  Camp,  Jr.,  Ban  T.  Moio.  and  Jitriai  H.  Pattaraon  In 
AQARD  Effect!  of  Long  Duration  Noiaa  Expotura  on  Hearing 
and  Haalth  Nov.  1976  6 p (For  availability  aaa  lf7S-17766 
08-62) 

Tha  acouitlc  output  of  volui  communloellon  lyilimi  waa 
mtiiurad  hallcopter  during  training  llighii.  Tha  iiaulta  of  analyaaa 
of  aamplta  of  aircraft  voice  communication  tystams  nolsa  ara 
axarninod.  Spaolflcally  diacuiiad  are  oar  protacting  davioaa 
lhalmala)  uiad  to  raduot  cockpit  none  and  paiainger 
comparlmtni  nolle.  It  la  found  that  lha  mlorophonat  In  tha 
halmeti  omit  aound  lavala  which  ara  harmful  ovtr  a long  parlod 
of  tima.  Author 

N7B-177B8  Univaialtaalikllnikum  Eiiin  IWiat  Qarmany). 
PHYIIOLOOICAL  REBPON8E8  DUE  TO  NOISE  IN 
INHABITANTS  AROUND  MUNICH  AIRPORT 
Qerd  Jinstn  In  AQARD  Effioli  of  Long  Duration  Noiaa  Expoiura 
on  Hearing  and  Health  Nov  1976  6 p (For  availability  aaa 

N76-1778e  OB-671 

Rieulii  ail  aximlned  of  an  intardlicipllnaiv  laaaarch  itudy 
un  aircraft  noiaa  effacta  on  Inhibitantt  iiound  Qirman  aiiporli. 
A pilot  study  (around  Hamburg  airport)  and  a main  study  (around 
Munich  airport)  wara  conductad  by  acouttloal.  damographio,  loclal 
aclantiflo.  ptychologlci),  phyilologloa)  and  madicil  lactloni  of 
iclantlati.  It  was  found  out  that.  In  gantral.  thtra  la  no  adaptation 
to  aircraft  noiaa.  A llnaar  ralitlon  axliti  batwaan  Incraaaing  nolle 
ftimull  (combined  noiaa,  axpoiura.  maiiura  of  nolia  lavala.  and 
number  of  llyovaral  and  human  raiotloni.  A dlacuialan  of 
phyalologlcal  raiulli  laadi  to  tha  opinion  that  phyalologlcal 
raactlona  are  mora  ralatad  to  lound  lavals  wharaai  tha  'whola 
raactlon'  lannoyanca.  blood  piatiura  etc  I la  moia  ralatad  to 
comblnad  noiaa  axpoiura  maaiurat.  Author 
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N76-19789jV  Advisuty  Giuup  far  Aorospuco  ReHHurch  and 
Dovulopmnnt.  Pons  iPrancn) 

THE  USE  OF  IN  FLIGHT  EVALUATION  FOR  THE  ASSESS* 
MENT  OF  AIRCREW  FITNESS 

Chflstdt  L Word,  od  (Army  M«d  Rus  nnd  Duvelop  Command. 
WushifHjtnfr.  D C)  Fob  1976  70  p rufs  Prusontwd  ut  Aoroapoce 
Med  PonnI  SpooialislK  Mooting,  Ankoro.  24  Oot  1976 
(AGAMD  CP  182.  ISHN-92  B36  1208  If  Avail  NTIS 

Vo'ioiifc  uapociH  ol  ii»-lhgf»t  delonnii^ulions  of  phyaicni. 
l)t«vtfioluijicnl.  physrologidal  and  hiouuionnuticul  Biritobility  and 
ol  uirrniw  ruo  prusuntud  Ihoso  inoliidii  Home  m flight 
uiul  siuuilimoii  tiJclinitiuuK.  oxoniinutmn  nmthods.  hiomstrurnemii 
lion  «nd  procudinus  lor  fitness  utudioa  ns  woll  as  roaults  of 
(issossinnnt  of  the  nbility  to  fly  sriloly  with  orthopodrc  injuries. 
nmiHitotions.  ar^d  vmiuil  doficinncios,  plus  u few  other  pliysiolociBl 
uiul  psyultologioal  Hituatioob  Also  iiuiliideci  are  abSHsanienta  of 
paiatranpBra  and  luinpilot  aircrew  in  their  purformance  of  duly. 
For  iiuiividuul  titles,  sou  N76*19790  through  N70-19796 

N76*197BO  A'tny  Medicul  Resoarch  and  Duvelopment  Command. 
Washington,  D C. 

US  ARMY  MEDICAL  IN  FLIGHT  EVALUATIONS.  1086* 
1976 

Chestoi  L Ward.  Nicholas  F Barroca  iBrooka  Army  Mad,  Cantar. 
Ft  Sam  Houston.  Tex ).  Robert  J,  Krout/mann  (Madigan  Army 
Mud  Center.  Washington).  David  D.  Qlick  (Army  Aeromad.  Rat 
Lab,  Foit  Rucker.  Ala.),  and  Morris  A-  Shamah  //)  AQARD 
The  Use  of  In-Flight  Evaluation  for  the  Assessment  of  Aircrew 
Fitness  Feb.  1978  10  p refs  (For  availability  see  N76*1d789 
10-62) 

The  U S Army  has  recognljied  that  the  services  of  many 
exporiencad  but  medically  disqualified  aviotors  can  bo  lost  unless 
a method  Is  established  to  comprehensively  investigute  an 
individual's  adaptation  end  cornplete  capability  Therefore  one 
hundred  thiriV'two  in  flight  ovaluatlons  for  a 10  year  period 
(1966*1974)  were  reviewed.  Information  from  the  teoorde  and 
reports  reposiied  at  the  U S.  Army  Aeromedloal  Center,  Fort 
Rucker.  Alebama,  was  read,  extracted  and  synthesized  Evaluation 
methods  used,  plus  the  results  of  compiling  case  claastficatlons 
end  the  subsequent  medical  recommendations  (or  duties  involving 
flying  ere  presented  end  dlicuseod.  Specific  categorios  of 
individuals  presented  in  detail  are  lower  extremity  amputees. 
'one*eYed‘  aviators,  and  oolor  vision  defective  aviators  Author 

N76*19791  Civil  AoromedlQel  Inst.,  Oklahoma  City.  Okie. 

ACCIDENT  EXPERIENCE  OF  CIVILIAN  PILOTS  WITH 
STATIC  PHYSICAL  DEFECTS 

J Robert  Ullla  and  Charles  P Booze  /n  AQARD  The  Use  of 
In-Fllqhl  Evaluation  for  the  AssesHment  of  Aircrew  Fitness  Feb 
1976  5 p refs  (For  availability  see  N76*19709  10-521 

The  U.S.  Federal  Aviation  Administration  (FAA)  It  oommitled 
to  ostfiblishment  of  airman  physical  standards  and  certification 
policies  that  are  as  liberal  as  possible  compromising  aviation 
safety  Throught  the  years,  medical  flight  results,  research,  and 
consultant  opinions  have  resulted  In  relaxation  of  medical 
utandards  and  policies  and  current  FAA  certiflcatioi  of  4.704 
pilots  with  blindnoss  or  absenco  of  one  eye.  14.421  who  wear 
crjntact  lenses.  16.779  with  deficient  colrjr  vision.  16.643  with 
deficient  distant  vision  and  smaller,  but  significant,  numbers  with 
paraplugio,  deafness,  and  amputations  Limitations  are  placed 
on  flying  activities  when  appropriate.  Iloutine  aircraft  accident 
investigations  seek  to  determine  the  presence  of  physical  problems 
in  the  involved  airmen  end  any  probable  association  of  the  defect 
with  the  accident  cause.  The  FAA  experience  witir  these  otvillen 
pilots  who  have  static  physical  defects  is  examined  and 
accident  rates  were  calculeted  for  severaf  categories  of  pathology 
for  comparison  with  the  overall  accident  rates  In  general  avietioii 
activities.  Three  categorlue  show  significant  increuses  In  accidents: 
(1)  blindness  or  absence  of  one  eye.  (2)  deficient  color  vlelon 
with  a waiver,  anrl  (3)  deficient  distant  vision  Howaver.  these 
groups  reported  much  higher  median  flight  times  then  a 
nonaccident  airman  population  and  accideni  airmen  without  any 
of  the  pathology  selected  for  this  study  Analysea  of  available 
data  prove  Inconclusive  but  increased  exposure  may  account  for 
most  or  all  ol  the  Increased  accidonts  observed  for  airmen  with 
these  throe  pathologies  None  of  the  accidents  was  related  to 
the  pilots'  physical  condition  In  the  reports.  StatlKtlcal  biomedical 
data  are  given.  Author 

N7B-18792  Italian  Air  Force  Medical  Appeal  Board.  Rome. 
STRESS  AND  PSYCHIC  FUNCTIONS:  OPERATIONS  OF 
FLIGHT  CREWS  AND  PARATROOPS  DURING  PARACHUTE 
OPERATIONS 

Luigi  Longo  /n  AQARD  The  Use  of  In-Flight  Evaluation  for 


thu  Assessment  of  Aircrew  Fitneia  Feb  1976  8 p refs  (For 
uvuilebihty  see  N76‘ 19789  10-62) 

Observations  are  prasonted  which  were  made  of  the  bofiavior 
of  a considerable  number  of  perachutists  and  flight  crews  during 
parachute  operatior^s  Such  operations  are  marked  by  a senes 
of  phases  or  pre-arranged  maneuvers  which  involve  both  the 
higher  processes  and  simple  motor  mechanisms  A trained 
parachute  officer  and  psyultiatnst  of  the  Italian  Air  Force  studied 
tho  stressus  which  occur  in  the  various  phases  and  especially 
the  involvament  of  the  highor  psychic  processes  It  appears  that 
tho  emotive-affective  complex  is  especiuHy  exposed  to  oper- 
ational stress  in  thin  situation.  Hypolhoses  are  advanced  on  sucfi 
issues  as  these  with  special  referer^ce  to  the  psychological  content 
and  to  the  effect  of  drill  and  discipline  on  KtrenB  Author 

N76*  19793  Army  Aeromedical  Reaearch  Lab,  Fort  Rucker.  Ala. 

COMPARISON  OF  VISUAL  PERFORMANCE  OF  MONOC- 
UUR  AND  BINOCUUR  AVIATORS  DURING  VFR  HELI- 
COPTER PLIGHT 

Thomas  L Frazall  and  Mark  A.  Hofmann  /n  AGARD  Tha  Use 
ul  In  Flight  Evaluation  for  tho  Assessment  of  Aircrew  Fitness 
Feb  19V6  9 p refs  (Fur  availability  see  N76' 19789  10-62) 
TIte  inflight  visual  performenue  of  six  binocular  Army  aviators 
and  one  monocular  Army  aviator  was  assessed  during  various 
manouverb  in  a JUH- 1 H hulicopter.  A corneal  refloctlon  technique 
using  both  video  lapo  and  16inm  film  aa  a recording  medium 
was  empluyod  Information  on  the  use  of  13  visual  suctors  was 
provided  for  o numbor  of  inunuuvors  to  include  normal  takeoffs 
and  landings  and  hovering  inanuuveis.  The  aircraft  windscrean 
was  divided  into  eight  sectors  while  the  side  windows  and  chin 
bubblDii  Qomprlio  an  edditionul  four  soctors.  The  thrlteenth  visual 
sector  ropiesents  the  inside  cockpK  area  Data  presentad  include 
percentage  of  total  lime  spent  in  each  sector,  average  dwell 
ttrne  per  sector  tranKition  (piirmutetion)  values  Comparison  data 
are  providod  between  the  hIx  binocular  pilots  and  the  monocular 
pilot  These  data  reveal  tha<  many  oases  there  was  little 
(iiffaruncu  between  binocu  and  monocular  visual  activity.  In 
addition  to  the  objeutively  racordod  data,  information  concerning 
monocular  visual  cues  Is  presonted.  Author 


N76-19794  Army  Anrornadiual  ReKearnh  Lab.,  Fort  Rucker.  Alti 
HELICOPTER  FLIGHT  PERFORMANCE  WITH  THE 
AN/PVS-B.  NIGHT  VISION  Q0Q0LE8 
Michael  0 Sanders.  Kent  A.  Kimball.  Thornes  I..  Frezeil,  end 
Mark  A Hofmann  /ft  AGARD  Tho  Use  of  ln>Fllght  Evaluation 
lor  the  Assessment  ot  Aircrew  Fitness  Feb.  1976  16  p rale 
(For  Bvsilablllty  see  N76>1B789  10-62) 

Rotary  wing  flight  at  night  In  an  Instrumenttd  UH-1H  with 
aviators  utilizing  night  vision  goggles  was  studied  These  devloei 
restrict  field  of  vlow,  ptovido  monochromatic  imagery,  end  weight, 
and  with  the  exception  of  bifocels  require  manual  refocus  to 
gain  inside  vlauo)  capability.  These  second  generation  image 
intensification  systems  were  used  during  low  level  end  nap-ofdhe- 
earth  flight  profiles  in  addition  to  varioue  maneuver  tits.  Three 
intenelficallon  systems  were  compared  to  the  unntdod  eye  over 
these  conditions.  These  systems  Included  40  dey  field  of  view 
IFOV).  60  dug  FOV  and  40  deg  FOV  with  a 30  percent  bifocal 
cut.  Over  twenty  aircraft  state  variables  and  aviator  coniro)  inputs 
were  meHsurod  and  submitted  to  analysis  In  addition  to  descriptive 
and  univariate  techriiqueK.  the  data  were  subjected  to  i multiple 
discriminant  unalyfus  The  subjeots  (instructor  pilots)  also 
responded  to  que-stionnalres  regerding  the  preference,  training 
and  Dstiinated  capabilities  of  each  type  of  Intensification  systam. 
The  major  findings  of  both  the  subjective  and  objective  meoiures 
are  summmariind  Author 


N76-1979B  Mainz  Univ  (West  Germany)  Dept,  of  Physiol* 
opV- 

IN'FLIQHT  LINEAR  ACCELERATION  AS  A MEAN  OP 
VESTIBULAR  CREW  EVALUATION  AND  HABITUATION 

Rudolf  J.  VonBaumgerten  /n  AQARD  The  Use  of  In-Flight 
Evaluation  for  the  Assessment  of  Aircrew  Fitness  Feb  1076 
4 p refs  (For  availability  see  N76*19789  10-52) 

Individual  differences  in  susceptibility  to  motion  sickness  and 
in  man  s ability  to  habituate  to  vestibular  stimuli  was  studied.  It 
is  proposed  that  individually  oriented  programs  of  vestibular  testing 
{ground  based)  be  supplemented  by  specific  in-Ihght  tests  and 
in-fllght  hebituation  ta.*  ng  for  the  following  raaaoni:  (1)  the 
stimuli  which  cause  ves  ibular  airsickness  In  high  performance 
Blrcreft  at  the  shortest  latency  are  rectilinear  acceleration! 
(otollthic-stimull)  of  amplitudas.  jerkloads  and  frequencies  which 
cannot  be  simulated  on  the  ground  without  ei>ormous  technical 
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dl(flculli».  and  (2)  tha  convantional  waya  of  tatting  for  motion 
iicknaiii  on  tha  ground,  involving  uonolit  allactB  on  rotating  chaira, 
twingi.  caloric  ttimulalion  of  tha  oaia  and  camiifugallon.  do 
not  timulala  cloaaly  anough  conditiona  of  aircraft  flight  It  la 
tuggnitad  that  tpecial  veatihular  in  flight  laat  and  training 
lagimant  ba  uiad.  baaad  on  individual  trnita  Tha  tost  and 
habituation  flights  shoiikl  include  r-Ams  accalorution  betwaan 
1 and  1 2 g'a.  chaiiget  of  rhythm  of  such  atlmulatron.  and 
altarnalion  batwean  threshold  and  KiilMhraahold  inanauvara  of 
oopoBite  direction  Preliminary  data  obtained  in  a Lear-tet  and 
in  aerobatic  light  planes  are  asaminad  and  indicate  that  cartain 
otolithic  stimuli  are  very  effoctlve  in  producing  motion  aicknaae. 
and  that  habituation  can  ba  obtiiiried  against  such  stimuli 

Author 

N76-1B796  Alaturk  Sanatorium.  Ankara  ITurkayl. 

EPPiCT  OP  INCREASED  ATMOSPHERIC  ELECTRICITY  ON 
THE  BLOOD  ELECTROLITES  OF  AIRPLANE  CREW 

Gullekin  Cayrnat  In  AGARD  Tha  U<a  of  In-Flight  Evaluation 
lor  tha  Aiiaesmant  ol  Airorow  Fitneaa  Fob  1976  S p tala 
(For  availability  aae  N76-I97e9  10-521 

Airplane  pilots  during  flight!  sonietlmes  develop  diaorianlatlon 
and  fly  In  wrong  directions  with  accidente  retulling  It  is  ptopoiad 
that  tha  cause  of  dinorlanlabon  or  collapse  In  sqma  of  thaaa 
ctiaa  may  be  tha  sudden  chcngaa  in  blood  alactroldea  and  aoldlty 
ol  tha  blood  produced  by  increased  almoaphatlo  aleotrlclty. 
Ekparlmanta  ate  daioMbed  that  were  made  on  aitplenea  end 
their  crewa  whloh  ahow  that  the  atmospheilc  alectiioity  It  highai 
inalUa  the  aliplana  then  oulalde  Blood  lemplei  taken  balora 
and  after  flight  ahow  dalinita  ohingea  of  acidity,  alectrolllaa  and 
cholaitarol.  Atmoipheilc  alealilclly  was  moaauied  on  a dally  basis, 
and  following  high  vollagaa,  thare  ware  always  Incraaaad 
amounts  of  tiafflc  and  airplane  accidents  The  study  was  oonduotad 
by  the  Turkish  Air  Force  Authoi 

N76-1979B||I  Advisory  Group  tot  Aeioapace  Research  and 
Davalopmant.  Pads  IFronce) 

SPINAL  INJURY  AFTER  EJECTION  ILESIONS  VERTE- 
BRALES  APRE8  EJECTION) 

R.  Aulliat  (Lab.  tie  Mad  Aerospatiale  du  Centre  d'Eaieli  an  Vol 
de  Breliyny  tur  Orge.  Frencel  and  R P Dalaheye  IHopital  Ullltelra 
Begin,  Saint  Maride.  France!  1976  59  p refe  In  FRENCH 

(AQARO-AR-72(FR))  Avail  NTIS  HC  $4  50 

Slatitiical  dale  from  lavan  NATO  counirias  daeling  with  tha 
Iraqufhcy  of  fatallllai.  spinal  Itaoluiea,  and  lhali  distribution 
following  sjsclloh  Itoni  aircraft  was  prasanled  and  analyted.  Tha 
ralavant  analomlaal  and  phyaloloylcal  aipacti  were  reviawad. 
follawed  by  a dlacuaslon  on  lha  pathological  machanlim  ol 
Itaoturas  In  moil  caiaa,  rt  is  difficult  to  datarmlna  whalhar  tha 
•pinal  fracturaa  taka  place  during  the  initial  s|actlan  or  duiing 
tha  tubiaquant  landing  Propat  poilllonlng  of  the  pilot  on  tha 
ajactoi  seal  Is  an  asiential  raqulremenl  for  a successful  ejoclion. 
The  ladlological  aspncti  of  spinal  ftaclutei  wata  dsacribad  by 
dlatlngulahlng  between  stable  and  unalsbia  fiacturst.  Tha 
tubiaquant  treatment  and  disability  psnod  were  described  It  la 
recommandad  that,  lullowing  any  ejection,  a redtologtcel 
ssaminatlon  of  the  antire  spinol  column  should  be  compisiad 
Tha  sttlct  aptitude  rsqulraments  set  by  most  etr  farces  for  combat 
aiicraft  pilots  wore  discussed  See  also  N76-23150 

Tranal.  by  Y J.A 

N76-27B19||I  Advisory  Group  for  Aerospace  Reasetch  and 
Development.  Paris  IFiancal 

THE  ROLE  OP  THE  CLINICAL  LABORATORY  IN  AERO- 
SPACE MEDICINE 

Raymond  G Troslsr.  ad  ISchool  ol  Aaroipaoa  Mad  I May  1976 
127  p rail  Prasantad  at  tha  Aarnapaos  Mad.  Penal  Speciallata 
Masting,  Ankara.  Turkay,  23  Oct  1975 
(AQARD-CP-180:  ISBN-92-e3S-0165-g|  Copyright.  Avail 
NTIS  HC$6.00 

Papers  are  preaenled  which  consider  laboratory  screening 
of  aircraft  pilots  and  craws.  Specific  tupica  discussed  Include 
early  datactlon  of  dlieaae.  aaeaismsnl  of  stresa  in  an  traffic 
controllers  and  pilots,  ond  aelnction  of  pilots  based  on  leeults 
ol  physical  eKamlnatlons.  For  Individual  titles,  see  N76’27820 
through  N76-2783S 

N76-27B20  New  York  State  Unlv , Syracuse  Oepi  ol 
Pathology. 

THE  LABORATORY  ROLE  IN  EARLY  DETECTION  OP 
OIBEASE 

John  Bernard  Henry  In  AOARD  The  Role  of  the  Clin  Lab.  in 
Aarospsco  Med.  May  1976  6 p refs  (For  availability  see 

N76-27819  10-52) 

Copyright 


Utilisation  ol  laboratory  maasuremanle  and  esaminationa  in 
the  aerly  detacilun  of  diiaaaa  is  discussed  The  complex 
Intsrtalatioris  ol  sensitivity,  speoilicity.  and  incidonce  and  the 
predictive  value  ol  posillva  results  aie  emphasuad  J M S 

N7S-27B21  Viala  Univ . Romo  llialyl 

LABORATORY  EMPLOYMENT  IN  AEROSPACE  MEDICINE 

G.  Paoluccl  In  AGARD  The  Role  of  the  Clin.  Lab  in  Aerospace 
Med  Mey  1976  2 p refs  IFoi  availehility  see  N76'27819 
16-521 
Copyright. 

Laboratory  applications  in  eerospece  medicine  are  suin- 
manteri.  These  include  (II  delerrninutioii  of  iho  onto  hiochemicel 
stele  in  normal  or  pathological  conditions.  (2)  detection  of 
emotional  changai  In  (light:  13)  ava!uBllon  ol  llaaua  damage  in 
traumatliad  peraona.  and  (4)  app!lcallans  to  aviation  casualties 
Urlniiy  catichalamlne  determination  and  meaauremani  of  ectlvity 
of  soma  laium  aniymas  are  among  tha  technique!  diacuaaed 

J.M  S 


N7B-27B22  School  of  Aaioipaca  Medicine,  Brooks  AFB,  Tex 
Aarospaca  Madical  DIv. 

COMMON  PROBLEMS  ENCOUNTERED  IN  LABORATORY 
BCREENINQ  OF  UBAP  FLIGHT  CREWS  FOR  LATENT 
CORONARY  ARTERY  DISEASE 

R.  Q.  Troxlet  In  AGARD  Tha  Roll  ol  tha  Clin.  Lab  In  Aerospace 
Mad.  May  1975  11  p tals  (For  availability  se«'N7B-27819 
18-521 
Copyright. 

Laboratory  scraanlng  to  Idantify  men  at  incraaaed  risk  for 
coronary  artery  dliaass  la  dlaouiaad.  Annual  determination  ol 
cholsstarol  and  triglyctilda  lavali.  monitoring  of  aoouracy  and 
praclalon  by  In-houaa  and  extarnal  quality  control,  and  ellecia  of 
biological  variability  are  among  the  factora  Inoludad.  Data  are 
praiantad  showing  that  taparation  of  dlsaaaad  from  nondlsassod 
populallon  Improvta  with  Incrsaisd  laboratory  precision.  A normal 
range  based  on  parcentlles  tor  925  USAF  mala  llyura  without 
datfotabla  coronary  artery  dlieaBa  It  alto  prasantad  The 
llmitatlnns  of  this  method  of  normil  ranges  are  diacusiad. 

Author 


N7B-27821  Inatltuta  of  Aviation  Madicina,  Fuerstanlaldbruok 
(Wait  Garminyl, 

EPIDEMIOLOGICAL  STUDIES  OP  SUBCLINICAL  DIABETES 
MELLITUS 

K.  Halohanbach'KIliiks  In  AGARD  Tha  Roll  of  tha  Clln.  Lab. 
in  Aatoapaoi  Med  May  197B  4 p rale  (For  ivalloblllly  sii 
N7B-278t9  18-52) 

Tha  incldanos  ol  aavmptomallc.  subollnlcal.  or  chtmloil 
diabaias  In  pllota  end  pilot  applicants  la  atudlad  A colncldance 
of  other  biochemical  deta:  ol  liver  end  risk  lactors  of  ooroniry 
disease  wllli  regard  td  hyperlentlon,  obesity,  and  ECQ  Is  also 
examined  Methods  used  artd  results  ere  briefly  dIacutsed.J.M.S. 


N78-27824  Marbuig  Unlv  (Weat  Germany). 

RADIOIMMUNOASSAYS:  NEW  LABORATORY  METHODS 
IN  CLINIC  AND  RESEARCH 

E.  H Creul  end  H Mueller  In  AGARD  The  Role  ol  the  Clin. 
Lah  in  Aerospace  Med  May  1876  9 p rela  (For  avellablKty 
see  N7B-27819  IB-B2I 
Copytighi 

Radrolmmunoassaye  (RIA'sl  which  permit  quanlltallve 
delermlnetlon  lot  actum  comppnenta.  especially  hotmonaa  and 
Immunoglobulins,  such  aa  IgE.  In  vary  slight  concantratlons  as 
woll  at  pharmaceuticals,  auch  as  digitalis  are  contldared.  Tha 
RIA'a  are  boeeri  on  the  antigan-enilbody  raectlon.  In  whloh  tha 
substance  to  be  maasured  and  tha  corraapotrding  radloaotivaly 
labelled  aubstence  compete  lor  binding  sires  on  rho  specific 
antibody  Interpretation  of  the  maasurament  raiulti  and  further 
devalopmont  arc  discussed  Autliui 


N7B-2782B  School  of  Aerospace  Medicine.  Bronks  AFB.  Tex 
Epidemiology  Div 

THE  ROLE  AND  LIMITATIONS  OP  RADIOIMMUNOASSAY 
AS  A LABORATORY  DIAGNOSTIC  PROCEDURE 

Robert  L Biinheneiiei  In  AGARD  The  Role  of  the  Clin.  Lab 
in  Aerospace  Mnd  Miy  1976  5 p reft  (For  eyallablllty  eee 
N7e-2781B  18  62) 

Copyright 

The  heinc  cuncapit  ol  ladioiinmunoasaay  IRIAI  and  competl- 
tiva  protain  binding  (CPBI  are  reviewed  Tha  charactariatlc  features 
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uf  aanailivity  and  spacificiiy  am  dwcuatsd  at  thay  lelala  lo  lha 
problamt  and  limitaliona  of  tatt  vaiiabllity  and  biological 
intarloiuncB  in  llm  parfmmanca  ol  ladioatatyi  In  tha  clinical 
labcratoiy  Potantial  pioblama  dua  to  impropor  patiant  picparation 
and  tpocinmn  cpilaclion  and  handling  are  maniionad  A luivty 
IS  pietenlud  ol  talactail  biological  compounds  that  can  ciiiientlv 
bo  iniiutuiHil  by  ladiainununoattay  and  mlulad  tachniqiiat 

Authof 


N76-2782B  Laliuiatbiin  du  Medocino  Attiospatialu.  Bratigny  sui- 
Oigii  IFiancal 

APPLICATION  OP  FLIOHT  STRESS  SIMULATION  TECH- 
NIQUES FOR  THE  MEDICAL  EVALUATION  OF  AIRCREW 
PERSONNEL  IPOSSIBILITE  OE  L'U  TILI8ATION  DES 
MOYEN8  OE  SIMULATION  DES  AGRESSIONS  AERONAU- 
TIQUES  POUR  L'EXPERTISE  MEOICALE  DU  PERSONNEL 
NAVIQANTI 

J.  Demangu.  R.  Aullrat,  B.  Vattai.  and  J L Polrlar  In  AQARO 
The  Role  ol  tha  Clin.  Lab.  in  Aaroapaca  Mad  May  1976  7 p 
roll  In  FRENCH  {For  avallltbllltv  tea  N7a-27B19  18-62) 

The  lule  that  may  be  played  by  an  aarotpaca  madicina 
laboratoiy.  wall  uqulppod  wllh  almulallon  toola  luch  ae  cantdlugea. 
vlhiation  geiiaiatoii.  ate.  and  maatiiiing  lotls  such  ai  phyaloloylo 
and  paychophysiologic  examinations.  In  iha  more  difticull  medical 
evaluation  ol  aiiciow  pniaonnel.  was  described  This  la  based 
on  the  logic  that.  In  borderline  cates,  a llnal  decision  on  the 
medical  lllnest  ol  pllult  lor  IllghI  alatus  should  only  be  reached 
alter  completion  of  tests  that  simulate,  as  realltllcally  at  possible, 
the  tirestus  actually  encounlared  In  Might.  In  addition,  such  a 
leboratoiv  is  able,  by  repeating  such  lasts,  to  objsotively  obtain 
longitudinal  data  on  a pilot,  to  study  transient  lavorable  or 
untauorabla  changes,  and  to  observe  the  long-term  elfects  of 
aging  Trantl.  by  V J.A. 

N76-27827  Army  Aaromerlical  Hesearoh  Lab,  Fort  Kuckui,  Ala 

AVIATOR  PENPORMANCEi  BIOMEDICAL.  PHVSIOLOQI- 

CAL,  AND  PSVCHOLOQICAL  ASSESSMENT  OP  PILOTS 

DURING  EXTENDED  HELICOPTER  FLIGHT 

Kent  A.  Kimball  and  David  B Anderson  In  AGARO  The  Role 

of  the  Clin.  Lsb  In  Aerospace  Med  Mey  1976  16  p refs 

(For  svellablllly  see  N76  278 IB  1B-B2I 

Copyright 

Tha  physiological,  psychologic"'  and  putformance  effacls  of 
extended  helicopter  flight  are  Invesllgalud  Measurements  uf 
biochemical,  physiulogical.  and  paychologicol  iiuraniulers  weie 
obtained  artd  comparerl  with  Inflight  perlormanca  meaauraa 
obtained  by  the  USAARL  Helicopter  Inlllght  Muniiuring  System 
Six  rotary  wing  avlalora  perlorinud  exlonded  daily  flight  misaloni 
for  a period  of  live  daya  In  addition,  svhen  not  flying,  various 
paychologloal  testa  ware  administered.  Physiological  and  biochemi- 
cal monllcilng  were  conducled  thruUMhout  lha  Mve  day  period 
The  avlalora  ware  on  a conltolled  diet  and  slept  uppruslmately 
three  hours  each  night  Prillmlnaiy  findings  era  presunled  in 
relation  to  performonca.  biochuinical.  physioluglcal.  und  psycholog- 
ical parameters.  Author 

N70-27S2S  Civil  Auromedical  Insi  Oklehaina  City.  Okla 
Aviation  Physiclogv  Lab 

STUDIES  ON  STRESS  IN  AVIATION  PERSONNEL,  ANALY- 
SIS AND  PRESENTATION  OF  DATA  DERIVED  FROM  A 
BATTERY  OF  MEASUREMENTS 

C.  E.  Melton.  J.  M McKenrie.  J T Saldivei.  and  Marlene  Hoffmann 
In  AOARD  The  Role  of  the  Clin.  Lab  in  Aerospace  Med  May 
1970  6 p reft  IFor  availability  sea  N7e'278ig  18-521 
Copyright 

□ etermlnailon  of  stress  In  aircraft  pilots  and  air  traffic 
coiili’flilera  is  ccriaideied  The  compluxilv  ol  the  data  derived 
from  botteries  ol  meaBuremenle  of  stroiia  is  discussed  A method 
le  described  In  which  data  lalatud  to  atioss  mdicalors  are  weighted 
10  that  their  importance  It  aquivalent  The  weighted  value  ere 
Integrated  Ic  yield  an  index.  C aub  s,  which  slluwe  a cnmpsre- 
llve  overview  ol  alress  In  air  IraMic  control  facilitlea  Date  so 
normallaed  can  bo  presented  in  graphic  form  withoiil  oversimplific- 
ation The  method  Increeaes  thii  usefulness  ol  stress  studies  to 
managers  Author 

N7S-27S29  Army  Research  Inst  ol  l-nviroiimuntul  Medicine 
Natick.  Mate 

THE  FIELD  ARTILLERY  FIRE  DIRECTION  CENTER  AS  A 
LABORATORY  AND  FIELD  STRESS-PERFORMANCE. 
MODEL  1i  POSITION  PAPER.  2:  PROGRESS  TOWARDS 
AN  EXPERIMENTAL  MODEL 

J W Stokes.  L E Banderel.  R P Frsnceecum  A Cymerman. 
and  J.  B Sompaon  In  AQARO  The  Role  of  the  Clin  Leh  in 
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Aeroipaca  Med  Mey  1B7S  10  p reft  (For  avellability  sie 

N7fl  27818  18-621 

Copyright 

The  5-mtn  lire  diteclion  center  (FOCI,  common  to  all  Fiald 
Artillery  bitteries,  wta  chosen  for  study  in  the  labortlory  and 
fitid  to  evaluate  the  impact  ol  enviionmentel  and  situational 
ttrasa  on  the  complex  performance  of  highly  iriinud  and  motivetad 
individuala  working  logether  at  a loam  The  working  environmtnt 
of  a field  FDC  wit  iimulalad  within  a hypobtric  chambtr  and  a 
voluntear  FDC  learn  from  an  elile  U S Army  unit  was  taatad 
using  realiatic  matched  combat  icenarloa  To  mlnimiat  practica 
affacts.  the  teom  was  initially  givin  26  houra  of  intaniified  training 
(ITSI  The  teem  wat  then  teited  blinded  at  to  lha  altitude  cenditien 
(or  48  hours  at  both  e control  tltituda  and  high  altitude,  the 
team  ratted  22  hours  between  ITS  and  control  and  48  houit 
batwaan  control  and  the  high  altitude  conditions.  Missiun 
patformanoe  during  ITS  and  ooiitrol  wta  sanaltiva  to  dliiupied 
•Itap-rait  oyolai,  with  airari  cluataring  at  llmai  ol  low  arousal 
At  high  altltuda.  perlormanca  was  Itas  elficiant  during  the  lirsi 

10  hourii  moat  tarloui  errors  Involved  processing  ol  digits  Ovsr 
liirnad  FDC  ikllli  showsd  little  diteriotetlon  even  when  the 
men  wore  ill  wllh  acute  moutain  tioknaii.  Comptntalorv  bahivloii 
were  evident  and  Itchnical  performance  fur  the  lilt  38  houra 
at  high  allltudi  equalled  dr  axcaadad  control.  Thus  oommunlca- 
tloni,  piychomolor.  and  judgemani  aipaota  ol  FDC  perlormanca. 

11  well  ea  maiaurai  of  symptoms,  mood,  and  nsuroandoorina 

raiponit.  appear  dllfarentlilly  lensltlva  to  piyohologlcal  strtss, 
hyposla,  and  fatlgus.  Author 

N7S-87IS0  Institute  ol  Aviation  Madicine.  Fuoistenlsldbruck 
(West  Germany). 

EXPERIENCE  WITH  ELECTROENCEPHALOGRAPHY  IN 
APPLICANTS  FOR  FLYING  TRAINING  1971  AND  1972 

H Oberholi  In  AQARD  The  Role  ol  the  Clin.  Lab  in  Aeroipaca 
Med  May  1976  6 p rail  IFor  avallablllly  eoe  N76-278I9 
18-621 

Copyright  ' 

Standard  ctltada  lor  liallnlng  abnormal  Iraemgs  In  eloclroan- 
oaphalogtapby  are  lummatlted.  Theta  crilerla  ere  eveluitad  In 
relation  lo  Hying  Mlnast  examinitloni  J.M  S. 

N76-27I31  Centro  dl  StudI  e Ricarche  dl  Medicins  Aeronautlca 
e Spailale.  Romo  lltaly). 

BEHAVIOR  OF  SOME  RBBPIRA'fORV  PARAMETERS  IN 
CANDIDATE  PILOTS.  A COMPARATIVE  STUDY  BETWEEN 
TWO  DIFFERENT  GROUPS  EXAMINED  AT  YEN  YDARS 
INTERVAL 

C.  A Rsmaoci  and  Q.  Meintti  In  AGARD  Tha  Role  ol  tha 
Clin  Lab  in  Aeroiptce  Med.  May  1976  7 p lefs  (For  availability 
sea  N7i.-  27819  18-62) 

Cupyrlgm 

The  hypotheuiH  that  static  leiplratoiy  values  could  undergo 
u chengu  in  the  course  ol  lime,  in  the  tame  age  groups  was 
studied  A oomparlaun  was  carried  out  between  two  groupe  ol 
candidate  milliary  pllota  The  leiplratory  paiamotoii  taken  into 
conaideietion  were  vitol  capacity  and  time  vital  capacity  Tht 
reaults  aliow  that  no  aignillcant  change  took  placa  It  is  still 
deemed  edvisable  to  perform  pitiodii.-  chocks  The  exiatance  of 
other  elemente  that  could  exeit  a cartain  Influence  on  tha 
parameters  studied  was  established  Author 

N70-27B32  Italian  Air  Force  Medical  Service  H Q..  Home 

SURVEY  ON  MEDICAL  REQUIREMENTS  AND  EXAMINA 
TION  PROCEDURES  FOR  THE  PREVENTION  OF  TRAUMA- 
TIC AND  NON-TRAUMATIC  OSTEOARTHROPATHIES  DUE 
TO  FLVINO  ACTIVITIES 

Qeeteno  Rotondo  In  AQARD  The  Role  ol  the  Clin  Lab  rn 
Aeiuipice  Med.  Mey  1978  6 p refs  (For  availability  see 
N76. 27819  18-52) 

Copyright. 

The  crlteilB  the  medical  requirements,  and  the  examination 
piocoduiaa  amployed  during  the  aelectlon  of  pilots  are  examined 
In  terms  ol  lha  oiteoartlaulat  system  end  the  spine  The  conditions 
focilitating  the  occuianca  ol  osteo. arthropathies  during  high  speed 
Might  era  umphesbed.  Author 


N76-27B33  Centio  tli  Studi  e Hlcerche  di  Medicina  Aeiunautica 
e Spatlala,  Romo  Htolyl. 

CONTROL  OF  HEMOSTATIC  DISORDERS  IN  AIR  FORCE 
PERSONNEL 

Q Blundo  and  G.  PaoluccI  In  AOARD  The  Role  of  the  Clin 
Lab.  in  Aeroapuce  Med.  May  1976  2 p rols  (For  avoilablllty 
see  N76-27819  18-621 
Copyright. 
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A gtnitil  •aimindlon  wii  cirttid  out  to  titiblith  iht  rlik 
trom  poimblo  homotKtlc  dltordtit.  dui  to  dlioiiat,  drugi  or 
toKic  Induitritl  producli.  o<  lubjoclt  occupitlonally  txpoiid  to 
triumitiitna  Tho  himoititic  piocoit  w«  oxamlnod  by  atudying 
piitiil  thrombopliiim  timo.  prothrombin  lima. 
Ihromboalailographio  racord.  platalat  count,  and  individual 
anamnaiii.  Tha  data  obiainad  ara  diaouatad  w<lh  raipact  tn 
Iraquanclai  ol  hamoatatic  diaoidara  tuund.  and  tha  utility  of 
laboratory  control  in  madloal  axamlnatlon.  Author 

N76>27S34  Saivica  da  Santa  pour  I'Armaa  da  I'Air.  Parla  (Francal 
INVf STIOATIONS  OF  THE  BLOOD  VEIBELB  ELASTIC 
EXPANSION.  HEAST  OUTPUT.  AND  HEART  RHYTHM. 
BASED  ON  THE  MEASUREMENT  OF  VARIATIONS  IN  THE 
THORACIC  ELECTRIC  IMPEDANCE  [EVALUATION  DE  LA 
DISTENSISILITE  VASCULAIRE  DU  DESIT  CARDIAQUE,  IT 
DE  LA  CHRONOLOOIE  OAROIAQUI,  PAR  LA  MEASURE 
OES  VARIATIONS  DTMPEDANCE  ELECTRIQUE  THORACI- 
QUEl 

J.  Colin.  J Damanga,  and  J.  Langloli  In  AQARD  Thu  Hola  of 
tha  Clin.  Lab.  in  Aaroipaca  Mad.  May  IB78  12  p rala  In 
FRENCH  (For  availability  aaa  N7e'278IS  18  52) 

Copyright. 

Changaa  In  tha  olantrlc  impadanco  itieaaurod  with  alautruJoa 
on  tha  antarlor  portion  ol  tha  thoiiix.  naai  tha  daicanding  aorta, 
wara  found  tn  ba  proportional  to  tha  viiluntatric  changes  of  tha 
thoracic  vaaaals  in  that  ragiun  Invastlgatluiix  of  tha  eftacl  of 
aga  on  tha  data  obtained  with  81  healthy  iub|ecta  distiluxed 
that  tha  change  in  tha  elacliic  impedunce  ere  partly  caused  by 
changes  in  the  elasliully  of  the  bluoil  vassals  The  axpailinantel 
data  was  also  used  to  study  the  systolic  volume  and  heart  output 
Calibration  wax  obiainad  using  120  simultaneous  maasuiamants 
with  tha  dilution  method  and  alaotnc  impedance  data  on  cardiac 
aublaots  Tha  rasulta  obtained  with  healthy  sub|acts  are  in  good 
agraomant  with  those  previously  obtainad  using  Fick's  method, 
especially  in  regards  to  the  effects  ol  age  end  position  On  the 
olhar  hand,  tha  mediocre  cutrelalion  between  the  dilution  and 
alactric  impedance  methods  with  caidiuc  sublects  makes  this 
approach  presantly  Impractlciil  clinically  TrnnsI  byVJA 

N7S-27B3B  Amsterdam  Univ  (Natherlandil 

THI  INFLUENCE  OF  ALCOHOL  ON  SOME  VESTIBULAR 

A.  J.  Qtavan.  W J Ooutervald,  and  Wilhelmina  Qasihuis  In 
AQARO  Tha  Rola  ol  tha  Clin.  Lah.  In  Aaroapaiie  Mad  May 
1876  6 p IFor  availability  sen  N7e  27816  I8'82l 
Copyright. 

In  human  subjects  the  mlluence  ol  nn  alcoholic  bavaiage 
on  soma  vastllliilar  tests  writ,  nxernmed.  48  axperimantii  wara 
cpnductad  In  27  normal  humans.  16  inon  niirl  12  woman  The 
tffaot  of  alcohol  was  obsaived  upon  lixaiion  nystagmus,  gala 
nystagmus,  the  visual  tracking  pandiiliim  Iasi,  and  tha  opiokinallc 
Induced  nyataginus.  Alcohol  was  given  in  foul  ditfaiant  qiiantltiai 
0.1.  0.2.  0.4  and  0 8 g/kg  body  weight,  as  whiskey  134%) 
With  each  dotage  1 2 experiments  weiii  [leiformud  In  1 2 sub)eoli 
(6  man  and  6 women)  Author 

N76-27B3B  Advisory  Group  lot  Aurospnr:ii  Resaatch  and 
Davalopmant.  Pans  IFrancal 

THE  CONTRIBUTION  OF  SKIN  BIOPSY  TO  THE  DETECTION 
OF  VASCULAR  SENESCENCE.  RELATIONSHIP  WITH 
CAROTIQRAM 

C.  F.  Noguas.  H.  Carre.  F Luratay.  and  E Cava  In  its  Tha  Rola 
ol  tha  Clin  Lab  m Aerospace  Mad  May  107B  9 p lots  In 
FRENCH  (For  avallabilily  nae  N70'27819  18.821 
Copyright 

Tha  significance  of  tlie  I/A  laliu  in  tha  carotidogram  was 
damonitratad.  where  I is  tha  amplitude  at  the  cataciotic  inoisuia 
and  A Is  the  total  ampliturtu  of  tha  cuiva  Studies  partormad 
with  hydraulic  modals  Irava  shown  diet  this  ratio  incraasaa  with 
tha  paripharal  raalstanca  and  u daciaaia  in  tha  alaaticlly  This 
ratio  was  compared  to  changes  in  thu  skin  microscopic  itiuctura 
observed  following  blopsiaa  performed  in  the  region  of  tha  poitanor 
lilac  spina,  using  dsts  obiainad  liom  63  aircrew  mambari.  a 
vary  close  cuiralation  was  observed  balwean  the  skin  structure 
and  the  I/A  ratio  It  lullows  Irom  this  that  the  carolidogiarn 
may  ba  used  In  atudlat  of  tha  arterial  pulse  xnd  gives  an  indication 
of  tha  biologic  aga  Transi  by  Y J A 

N7e-27B4ei|l  Advitory  Group  fpr  Aaroipaca  Raiiarch  and 
Davalopmant,  Parla  (Franca). 

FOURTH  ADVANCED  OPERATIONAL  AVIATION  MEDICINE 
COURSE 

A N Nlcholaon  May  1978  105  p lafs  Cmuso  hold  at 

Farnborough.  England.  17*26  Jon.  1978 


(AQARO. R.642)  Copyright.  Avail:  NTIS  HC  18.50 

Varloua  aapacts  of  aviation  madiclna  wai  ttudlad  In  dotall 
Topic!  included  the  training  ol  aircrew  In  aviation  madiclna. 
medical  aspacli  of  naval  hallcoptai  oparillona  on  tha  northern 
flank,  davalopmanta  In  piraonal  equipment  witli  ipaclal  ralaranca 
to  halmal  davalopmants.  high  ipaad  lacipa  and  ttiarmal  problami. 
and  tha  uaa  of  hypnotlca  In  lii  oparillona.  For  Individual  tillai, 
aaa  N7e  27847  through  N76-27870 

N78.27847  Instltuta  of  Naval  Madiclna.  Alvaratoka  (England). 

MEDICAL  ASPECTS  OF  OPERATIND  ON  THE  NORTHERN 
FLANK  OF  NATO 

W J Blaka  In  AGARD  4th  Advanced  Oparitlonal  Aviation 
Mad  Course  May  1976  4p  rata  (For  availaliility  sea  N76. 27846 
18  521 

Pra.Arcllc  and  aunrlvil  training  to  ichlova  a higher  atandaid 
of  phyaleal  fltniia  raqulrad  (or  Atotic  larvloi  la  daiorlbad.  Emphaili 
la  placid  on  protaclion  and  tha  pioblami  ol  opatiting  in  oold 
anvironmanti.  Among  tha  main  toploa  dlicuiiad  era.  (t| 
anvlronmanlal  alfaoti.  121  uaa  of  protiotlvi  clothingi  (31  uaa  ol 
shaltai.  141  Ilia  atyli.  (6)  cold  in|uilaa  and  (6)  luivival  tach* 
mques  9 B. 

N78. 27  841  Royal  Air  Force  Init.  of  Avlillon  Madiclna. 
Fainborough  (England). 

THE  OPERATION  OF  HELICOPTEHB  FROM  SMALL  SHIPS 

J W Davlaa  In  AQARD  4th  Advanced  Oparitlonal  Aviation 
Mad  Couria  May  1978  8 p (For  availability  aua  N76. 27846 
18.521 

The  pparalion  ol  tha  Wasp  hillcopiar  from  tha  dacki  of 
Tribal  clan  and  Laidar  class  Irigatai  ol  tha  Royal  Navy  is  daicribtd 
and  soma  of  tha  dllllaultlai  involved  In  auoh  oparalions.  including 
ship  movaminl  and  turbulanca.  ara  diacuiiad  Author 

N78-27849  Royal  Naval  Air  Madloal  School.  Siallild  Park 
(England) 

THE  IMMERSION  VICTIM 

F St  C Golden  In  AGARD  4lh  Advanced  Operational  Aviation 
Mad  Course  May  1978  Bp  rafs  (For  availability  aaa  N7e.27B46 
18.62) 

Tha  maohanisms  Involvid  In  the  liaining  ul  laacua  crawa 
and  the  clinical  managamant  of  tha  immarilon  victim  are 
discussed  8 8. 

N76-27B80  Royal  Air  Fptoa  Inst,  ul  Aviation  Madiclna. 
Farnboiough  (England) 

MECHANICS  OF  HEAD  PROTECTION 
D H Glalstar  In  AQARD  4th  Advanoad  Oparallonal  Aviation 
Med.  Couiia  May  1876  B p rtfs  IFor  availability  sta  N7e. 27846 
18.62) 

Various  sisndards  ora  dlscuiaad  which  covar  thraa  main 
aspects  of  hsimat  dailgn.  namely.  Ill  impact  protaclion  Tha 
halmat  la  struck  undar  conirollad  conditions  against  i first  or 
hamispherical  anvil  and  tha  transmltlad  lotca  II  maaiurod.  121 
panatration  rasistanca  Tha  halmat  la  struck  agiinst  s conical 
anvil  having  a 0.6  mm  radius  tip,  and  131  halmat  ratantion 
Altar  a rnodarata  praloading  patiod.  tha  oirap  is  loaded  pro* 
graaalvaly.  It  li  fiirlhar  tliiad  that  tha  alandirds  covar  riquiramanti 
lor  lactora  such  ss  llammabillty.  axlrama  cold,  hast  and  humidity, 
and  individual  impact  tailing  of  podding  malarlali  B.B 

N7e-278B1  Royal  All  Force  Inat.  ol  Aviation  Medicine. 
Farnborough  (England! 

AUDITORY  COMMUNICATION 

R Q.  Qraan  In  AGARD  4lh  Advancad  Oparitlonal  Aviation 
Mad  Couria  May  1876  3 p (For  availability  sea  N7S. 27848 
18.621 

Tha  pioblam  ol  ambient  noisa  In  aircraft  la  dlicussad  with 
direct  relation  to  auditory  communication  and  aircraft  craw 
mambart.  Pradomlnant  aourcas  and  naiuri  of  nolia  In  high 
parfortnanca  aingla  and  two  seat  aircraft,  and  propallar  driven 
aiictalt  ara  llatad.  Pussibla  aolutlona  to  raduca  nolsi  and  anhanca 
communication  ara  raportad  8 8 

N76-27BB2  Royal  Air  Foica  Inst,  ol  Aviation  Medicine. 
Farnborough  (England).  Applied  Villon  Section 
EYE  PROTECTION  AND  PROTECTIVE  DIVICEt 
0 H.  Brannan  In  AGARD  4th  Advanoad  Onaiillonal  Aviation 
Mad  Course  May  1876  8 p ref  IFor  availability  laa  N76-27B46 
18.52) 

Ma|or  ocular  hatardi  encountatad  In  military  aviation  and 
soma  protacliva  moaiurei  which  may  ba  adopted  aia  discussed 
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Thtf  haiardR  coniidarcd  aie  lolor  (}lara.  bird  atriku.  wind  blant. 
miniatura  dalonaling  cord,  laaari  and  nuclaar  (laah  Authof 

N7t’27853  Royal  An  Fuict  Init  of  Aviation  Madicma. 
Farnborough  (England)  Fligti*  Ryatami  Saclion. 

HfLMlT  MOUNTED  aiQHTI  AND  DISPLAVS 
Joliii  Layoocli  bi  AGARO  4lh  Advanced  Opoiiniunal  Aviation 
Wad  Coiitaa  May  1976  6 p ihIh  (Foi  availability  aau  N76-27B4Q 
IB  621 

tha  poatibla  applicationa  ol  halinat  mountad  aigbta  amt 
diaplaya  aia  conaidaiad  Brief  dataila  nf  Iho  soflwaiii  and  ha'dwarii 
problaiiiR  winch  may  bo  oKpotiancad  with  ouch  aystoina  arn  given 
baloie  outlining  in  inoie  datail  ttia  ptychological  ptublaitia 
ancoLintarad  Tha  mannar  In  which  the  rata  ol  viaual  infotnta- 
llon  piocaaiing  by  the  pilot  may  be  incraaead  by  vaiying  phyaical 
paiamatara  la  diaouaiad  Authot 

N7E'27tB4  Royal  An  Fotua  Inal  ol  Aviation  Madicina. 
Farnborough  (England) 

WARNINO  SVETEME  IN  AIRCNAPT  CONEIDIHATIONE 
FOR  MILITARV  OPIRATIONE 

D C Rtadar  In  AQARD  4th  Advanaad  OparaliontI  Aviation 
Mad  Couiia  May  IB76  3 p rafa  (For  availability  aaa  N7e  27846 
)8'B2I 

Tha  pnnciplat  ampluyad  in  tha  daaign  ol  warning  ayaiama 
in  aiiorali  are  praaonlad  Viiual.  auditory,  and  tactila  iignala  ara 
diiciiaiad  in  dalail  It  la  concluded  that  lha  uuiiuapl  ol  viauil 
diaplay  combined  in  a aaniory  warning  ayatam  <'■  probably  the 
moal  alllclant  mathod  ol  praaaniiiig  aaaoniuil  amargancy 
Inloimatlon  lo  tha  ctaw  It  la  lurthar  iiiatad  that  apart  from  a 
law  apecillc  caaaa.  audio  warrunga  do  noi  hove  diatmct  advaniagaa 
over  viaual  diaplaya  8 8 

N7a-37EBB  Royal  An  Force  Inat  ol  Aviation  Madiciiia. 
Farnboiough  (England)  Flight  Skilla  Raaaarch  Section 
ADVANCIE  IN  MILITARV  COCKPIT  DIEPLAVE 
J M Rolla  In  AQARD  4lh  Advaiicad  Oparaiiuiial  Aviation 
Mad  Couraa  May  1978  4p  rala  (For  availability  aea  N7e  27846 
ie-B2) 

Recant  advancaa  in  diaplay  laohnoloyy  which  have  taken 
place  in  relation  lo  the  mllllaiy  cockpit  ware  aaamlnad.  Emphaala 
wan  placed  upon  pioviding  adaguala  aiaaaamani  ol  inloiirtatioii 
naadad  by  iha  anoiaw  in  oidar  lo  pailurni  than  teak,  and  from 
Ihia  avolvaa  a diaplay  ayatam  capable  nf  piaevntiiig  infoimallon 
in  a llaaibla  manual  It  la  luitliar  alalcd  that  lha  inoai  widely 
uaad  loim  ol  diaplay  la  thu  cathoda  ',iy  lube  which  haa  tha 
laqunad  llaklblllly  8 B 

N76-27EBt  Royal  An  Foma  Inal  ol  Aviation  Madiciiia. 
Farnboiough  lEriglondl 

MAP  DIEPUVI 

R M Taylor  In  AQARD  4th  Advanuad  Operational  Aviation 
Mad  Couraa  May  1876  4 p rala  [For  avuilabillty  Rau  N76-27648 
18621 

Tha  major  lypaa  ol  map  diaplaya  aia  diitlngiiieliud  and  lhaii 
luncliuiia  uia  daiciibed  The  principal  daiign  paiametaia  eia 
ravlawed  with  paiticular  ralaianca  lo  uaei  rvquliunionli  and  human 
fauloil.  and  an  oullliia  la  given  ol  cuirani  pioblama  ol  map 
annotation,  diaplay  laglbilily  and  bilghtnaaa.  radai  inap  maluhing 
and  diaplay  complaalty  Author 


N76'278B7  Royal  An  Fcroa  Ina'.  ol  Aviation  Madlena. 
Fainborongh  lEnyland). 

PHVaiOLOOICAl  LIMITATIONS  TO  HIGH  BPEID  ESCAPE 

David  H Qlaiatm  In  AQARD  4th  Advanced  Opaiatlonal  Avtation 
Mud  Couraa  May  1976  6 p rala  IFor  availabillly  aaa  N76'2784e 
18-621 

Tha  lorcaa  which  muit  be  impoaad  lor  aaiialaciory  high-ipaad 
aiection  eppioach.  or  avan  lurpaaa,  tha  Innili  ol  human  lolaranct 
ul  Ravaial  ilagui  in  tha  a|aclion  aaguanca  are  111  tha  ' Q< 
accahiration  of  the  election  aaat;  (2)  lha  -Qx  accalaratlon  due 
to  wind  diag.  13)  direct  Ipreiaura)  and  indiract  (Hall)  alfacli  ol 
wind  blail.  (4)  other  iiiailia)  lorcaa  (cantillugal.  tangantiall  due 
to  aaat  iiiatabillly.  (&)  opaning  ahock  of  diogua  paraohuta  and 
mam  canopy  and.  IBI  ground  impact  Ol  thaaa  loicea  tha  Inal 
mull  be  inciaaaad  lo  achieve  tall  lln  claaranoa  at  high  apaad. 
thu  necond  and  llind  inciaaaa  wilh  lha  aquaia  of  indlcalad  air 
tpaud  the  loutih  inciaaiai  with  eirapaad.  and  lha  tilth  muat  be 
incraaearl  il  aacapa  le  lo  be  auocaailiil  in  tha  high-ipaad  low’laval 
cane  Only  lha  lant  loroe  la  uninlluancad  by  aiicrall  ipaad  at 
fi|Hctioii  find  tha  menHuga  iti  cleat  - high  apaad  haa  a ina)or 


allacl  on  lorcaa  impoiad  during  aiaiaiad  aacapa  Irom  aircralt 
Thaaa  torcai  are  coniidaiad  in  relation  lo  tha  machaniam  ol 
Inlury.  incidanca  ol  inliiiy.  tolerance  ID  injury  and  in  particular, 
to  tlia  iiitluance  of  air  ipaad  at  aiaction  Author 

N7f-278SB  Royal  Air  Force  Inal  ol  Aviation  Medicine. 
Farnboiough  (England) 

PRINCIPLES  AND  PROBLEMS  OF  HIGH  SPEED  EJEC- 
TION 

A J Baiwood  In  AQARD  4ih  Advanced  Optralional  Aviation 
Mod  CoiiriH  May  1976  4 p (For  availability  aaa  N76-2784e 
IB  521 

Tliu  principlaa  uf  ejection  are  daacrihad  to  recover  aircrew 
unin|urad.  which  la  beat  achiavad  by  lha  uaa  ol  ai  aimpla  an 
aicape  ayatam  ai  taohnioally  poaalbla-  Once  tha  ayatam  haa 
been  iniiialad  all  aaquancai  automatically  lollow  and  there  li 
no  lurthar  action  raquiiad  by  tha  a|aolaa  until  ha  la  daacanding 
on  a lutly  daployad  parachula  Tha  haiarda  ol  ejection  and  tha 
davalopmant  ol  tha  open  ajaclion  aaat  ayatam  up  to  lha  miaimal 
capability  aia  biially  datcribad  Tha  aaquancai  ol  election  on  a 
typical  Mailiii  Baker  Alioralt  aaoapa  ayatam  are  outlined  to  itraai 
the  aimplicily.  and  tharalota  technical  laliablllty.  ol  Ihia  ayatam 
aa  uaad  in  tha  mi|aiity  oi  aatvica  aircralt  In  the  UK  Saryicaa. 

Authof 

N76-27EBE  Royal  Air  Force  Inat  ol  Aviation  Madicina. 
Fainbuiuugh  (Englundl 

CURRENT  AND  FUTURE  ESCAPE  BVSTEME 

D C Raadar  In  AQARD  4lh  Advanced  Opatatlonal  Aviation 
Med  Comae  May  IB76  2 p IFoi  lyallibillty  aaa  N76'27S46 
IB-S2I 

Tha  lola  ol  eacapa  ayatama  in  fiaad  wing  military  alioralt  la 
now  wall  aatabllahad  Almoat  all  combat  flaad  wing  aircralt  In 
NATO  cuunliiaa  aia  equipped  with  ajaction  aaata  and  conaidaiabla 
ellotl  la  apent  on  impioving  tha  pailormanca  ol  thaaa  aaata  lor 
luturo  airciall  Soma  ol  thaaa  arata  where  currant  aacapa  ayaiama 
era  dalluiant  and  aoma  waya  In  which  lutuia  ayatama  aaak  lo 
Dveicoina  thoaa  delicianciaa  ara  daactibad  Authot 

N7E-27SB0  Royal  Air  Fotua  Inat  ol  Aviation  Medicine. 
Faihboiuiigh  (England) 

HELICOPTER  ESCAPE  AND  SURVIVABILITY 
D C Raadai  In  AQARD  4th  Advancad  Oparitlanal  Aviation 
Mad  Comae  May  1876  2 p IFor  availabllliv  laa  N76-2784e 
18-521 

Military  haliooptare  art  not  equipped  with  t|4ctioh  ttaia  ai 
ato  lixaU  wing  alicrilt.  Eacapa  ayittma  are  praiantad  lo  (III  the 
need  lor  hallcoplar  iireraw  protaotlon  A S K. 


N76-27881  Royal  Air  Force  Inal  ol  Aviation  Madicina. 
Farnborough  (England). 

THE  PHYSIOLOOV  OF  HIOH  0 PROTECTION 

B J Liahat  In  AQARD  4lh  Advancad  Opatatlonal  Aviation 
Mad  Coutaa  May  1976  2 p lela  IFor  availability  aaa  N76'27B46 
1B-B2I 

Tlia  iiitioductinn  ol  lavtial  new  combat  aiicralt  which  hava 
tha  atiucluial  mlajiity  and  the  angina  power  lo  axacula  manauvari 
at  high  lavalt  ol  accalaratlon  loi  conildtrtbla  pirlodt  ol  time 
raimioducti  iho  conoapt  that  oaiitin  oparitlona,  ptiliculaily  ait 
10  air  combat,  may  be  phyaloluglctlly  llmiltd  tithar  than  limited 
by  aircralt  daaign  paiamatari.  An  tccilatiilon  Itval  ol  80  tuiltinad 
lor  80  atcondt  hai  bean  luggaitad  at  a point  lo  which  icoaltritlon 
piolaction  ahould  be  timed,  although  higher  Q lavalk  lor  ihortar 
parinrii  ol  lima  can  ba  aapaciad  Two  malhoda  of  high  Q protection 
are  pratanlad,  ana  uilng  a laclining  aaat  and  tha  other  uiing 
immaralon  ol  the  body  in  walar  Author 

N78-27SE2  Royal  Air  Fotov  Inat  of  Aviation  Madicina. 
Farnborough  (England) 

A COMPARISON  OF  RECENT  ADVANCES  IN  BRITISH 
ANTI  O SUIT  DIBION 

J W Daviaa  In  AQARD  4lh  Advancad  Operational  Aviation 
Mad  Couiia  May  1976  3 p lela  IFoi  availability  aaa  N76'2784e 
18-62) 

Comparlannt  in  lha  Held  ot  a knaa  length  anti-Q  ault  and 
an  axlamat  anti  Q lult.  with  lha  atandaid  Britiah  antl-0  luil 
worn  tiloaa  to  tha  akin  aie  deaciibaii  ond  lha  raiulti  dlicuaiad. 

Author 

N7B'27BB3  Royal  Air  Force  Inat  ol  Aviation  Madicina 
Farnborough  (England) 

THERMAL  PROBLEMS  IN  MILITARY  AIR  OPERATIONS 
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J R.  Allan  In  AOARD  4tli  Advannad  Oparational  Aviation 
Mad  Couraa  May  1976  2 p (For  availability  aaa  N7a-27e46 
ie'62i 

Tha  tharmal  problama  of  an  aIrcroM  functioning  in  an 
oparationi  ovar  iha  lull  langa  ul  natural  envitonmanla  ara 
diacuaaad  ASK 


1976-27864  Royal  Air  Forca  Inat  of  Aviation  Modicma. 
Farnhorough  {England)  Cold  linvirunmant  Raaaaich  Sactinn 
OPERATIONS  IN  COLD  ENVIRONMENTS 
P Maicui  In  AQARC  4ih  Advancad  Oparational  Aviation  Mad 
Couraa  May  1978  3 p (For  availability  aaa  N76  27e46  16-62) 

Tha  Inaldanca  of  cold  at'aai  In  military  aviation  la  diacuaaad 
togathar  with  mathoda  lor  ovarcomliig  tha  problama  it  poaaa. 
by  cabin  conditioning  ot  by  tha  uaa  of  Iniulating  or  haatad 
garmantt  Protactlva  clothing  la  alao  raquirad  by  aircraw  to  aid 
aurvival  m ameiganclaa  and  tha  principlaa  of  ita  daiign  ara 
conaidaiad  Laally,  an  account  it  givan  ot  tha  RAF'a  parmanant 
cold  cllmata  datachmanti  and  of  cold  waathar  operational  and 
aurvival  training  Author 

N76-2788S  Royal  Alt  Forca  Inal  of  Aviation  Madicina. 
Farnborough  (England) 

THERMAL  PROILEMS  IN  HIGH  PERFORMANCE  AIR- 
CRAFT 

J R Allan  In  AOARD  4th  Advancad  Oparatlunal  Aviation 
Mad  Couma  May  1976  6 p rat  {For  availability  aaa  N76-27848 
18-62) 

A genaral  ravlaw  of  current  lhaimal  problama  In  high 
perloimance  alrcrall.  than  origina  and  currant  deaign  tranda  in 
than  aolulion  la  givan  Author 

N76'27666  Royal  An  Force  Inat  of  Aviation  Medicine. 
Farnborough  (England) 

PERSONAL  THERMAL  CONCIITIONINO 

Craig  Saaton  In  AOARD  4th  Aduancad  Oparational  Aviation 

Mad  Couraa  May  1976  6 p (For  avallabllily  aaa  N7e-27B4e 

18-B2I 

Tha  Inadequacy  nf  cabin  conditioning  ayatama  In  high 
parformanca  alicraft  haa  luluHad  in  aircraw  being  aapoaad  to 
aavara  heat  atraaa  altuationa  within  tha  cockpit  anvlronmant  during 
certain  flight  prolllaa.  To  allavlata  the  phyalologloal  attain  impoaad 
upon  Iha  man,  mathoda  of  thermally  conditioning  tha 
mioro-environmanl  within  flying  clothing  ausambllaa  have  bean 
Inveatigalad  and  applied  to  operational  altuationa  Tha  couling 
aganta  uaad  in  tha  paraonal  tharmal  cunditoning  role  have  bean 
all  or  water  Tha  former  hat  baen  utlliiad  alihar  aa  an  avapora- 
tiva  agent  or  convaciiva  cooling  agent  Tha  ralatlva  marllt  of 
tha  dlffaiant  paraonal  conditioning  ayatamii  ara  ditcutaad  and  a 
cate  made  for  tha  davclopmant  of  a practical  liquid-coolad  auit 
ayitam  for  uaa  in  praaant  and  future  high-paiformanca  aircraft 

Author 


N7S-27867  Royal  Air  Forca  Inat  of  Aviation  Madicina. 
Farnborough  (England) 

CA8IN  PR888URI6ATION  AND  OXYQEN  SYSTEMS- 
REQUIREMENTS 

J.  Ernating  In  AOARD  4lh  Advancad  Oparational  Aviation 
Mad.  Couraa  May  1976  6p  raft  IFor  availability  tea  N76-27848 
18-62) 

Tha  conaldarabla  Intaractlona  between  tha  phyilologloal 
raqulremanta  (or  cabin  prataurlaatlon  and  tha  ralatlonahlp  batwaan 
concentration  of  oaygan  and  cabin  altitude  raquirad  of  oKygan 
delivery  lyatami  (or  aircraw  in  flight  ara  eaploraci  Although  work 
parlormad  until  I960  luggaitad  that  hypoula  Induced  by  breathing 
air  at  alhtudat  of  up  to  8.000  Teat  wai  accaptabla.  Invaatlgatlont 
parlormad  more  racantly  at  RAF  lAM  and  aliawhara  euggaat 
that  tha  maximum  acceptable  dagrau  of  hypoxia  for  aircrew  In 
flight  It  that  aiionlatad  with  breathing  air  at  8,000  (eat  The 
incidence  of  hypoxia  due  to  malfunction  of  oxygen  daflvary 
equipment  and  of  dacomprattlon  elcknati  at  altitudat  above 
20,000  feet  It  luch  that  tha  maximum  cabin  allltuda  In  combat 
aircraft  thould  not  exceed  20.000  to  22.000  feat  Tha  concentra- 
tion of  oxygen  which  mutt  be  breathed  to  avoid  trantiant  hypoxia 
on  iuddan  failure  ol  a praaturu  cabin  avan  whan  100%  oxygen 
It  dclivarad  to  the  ratpirttory  tract  Imniadiataly  tha  dacomprattlon 
occurt  It  yanaially  greater  in  high  dlUiiranllal  pratturu  aircraft 
than  that  raquirad  to  prevent  tignlflcent  tiypoxia  with  tha  prattura 
cabin  Intact  Evan  In  modern  combat  aircraft  thit  conildaratlon 
raquiret  a higher  than  6.000  feat  equivalent  breathing  mixture 
at  aircraft  altlturiai  gieaiar  than  36.000  feat  Author 


N78-27888  Ruyal  Air  Forca  Intt.  of  Aviation  Medicine. 
Farnborough  (England) 

8EAT  MOUNTED  OXYGEN  REGULATOR  SV8TEM8  IN 
UNITED  KINGDOM  AIRCRAFT 

A J F MacMillan  In  AOARD  4th  Advancad  Oparational  Aviation 
Mad  Courxa  May  1976  2 p IFor  availability  tee  N76-27846 
19-52) 

Tha  rationale  lor  mounting  a demand  oxygen  regulator 
Bixenibly  on  the  ejection  Boat  of  combat  aircraft  la  daacrlbed 
The  xpaciai  lacilitiax  whir;h  have  been  incorporated  in  ayslemB 
ijxad  in  the  Royal  Air  Force  by  uttliring  the  advantagea  of  aaat 
mounting  ara  djBcui«ad  and  it  la  conaidarad  that  tha  ayatam 
providaa  true  duplication  ol  atiantial  componanta.  allowa  very 
ilmpla  craw  drllla  and  raducaa  alrcrall  tarvlclng  panaltlaa  In  tha 
event  of  malfunalion  ol  the  reguleiot  peckaga.  Author 


N78'2788B  London  Hoapital  Medical  Coll  (England).  Phaima- 
cology  Saction 

ABSORPTION,  METABOLISM  AND  EXCRETION  OF 
HYPNOTIC  DRUGS 

Stephan  H Curry  In  AQARO  4th  Advanced  Operational  Aviation 
Med  Courte  May  1976  7 p tala  (For  availability  lae  N70-27B4e 
18-621 

Abaorplion.  rnatabollam  and  excretion  are  Iha  procaiaaa  which 
govarn  tha  growth  and  decay  ol  plaami  conceniratlona  ol  all 
drugs,  including  hypnollci  Varlatlona  In  plaama  concantralloni 
laad  to  coiraaponding  varlallona  In  alfaci,  although  Iha  exact 
datall  of  Iha  relation  batwaan  laval  and  allact  la  moia  complex 
then  ri  implied  by  this  atilement  Exieting  dele  on  ebaorption. 
meteboliim  and  axcratlon  lor  tha  yaiioua  hypnotic  druga  aia  of 
variable  delall.  Total  abxprplion  ol  oral  dotaa  ii  gantrilly  bellavad 
to  occur,  although  whan  aysiamailcally  axaminad,  ebaorption  haa 
eomalima)  baan  found  to  be  Incomplata  Matabollim  occura  by 
a variety  ol  raaollona.  but  only  occaalonally  to  pharmacologically- 
active  compoundi  Exorallon  la  ol  both  unchanged  drug  end 
melabulltuB  In  bile  and  urine  Theat  cvenia  and  pracaaaai  ai 
they  relate  to  hypnotic  drug  acliona  are  conaidarad  in  detail. 

Author 

N76-27S70  Royal  Alt  Force  Inat  of  Aviation  Madlome, 
Farnborough  (England) 

RESIDUAL  EFFECTS  OF  HYPNOTICS 
A N Nioholion  In  AGARD  4lh  Advanced  Oparallonil  Aviation 
Mad  Coutaa  May  1976  8p  rail  (For  avallabllily  sea  N7e-2784B 
18-52) 

Tha  raildual  altacta  ol  hypnotic  drugs  attar  their  therapeutic 
purpose  IS  fulflllad  wes  considered  Teel  lubiaol  motor  iktili 
were  examined  lot  residual  effects  using  a method  ol  adaptive 
tracking  AS.K 


N77-16728||l  Advliory  Group  lor  Aerospaca  Reiaarch  and 
Davtiopmanl.  Paris  (Franca) 

BIOPHYSICAL  PROBLEMS  IN  ABROSPACI  MROICINR 

Dec  1978  167  p In  ENGLISH  and  FRENCH 
IAaARO-AR-94.  ISBN-92-B36-OieB-3l  Avail  NTIS 
HC  A08/MF  A01 

Praaant  knowledge  In  the  Held  ol  axtratarraatrlal  ladlation  is 
reviewed  and  tha  expoaura  ol  (lying  perionnal  to  coemlo  radiation 
le  examined.  Tha  uaa  of  leaart  end  redere  In  mlllttry  ivlatlon  ii 
diacuaaad  Emphaeie  ii  pieced  on  the  flight  safety  end  proteotlon 
of  flying  end  ground  personnel  end  on  the  primiry  concern  ol 
medical  officers  in  Ilie  various  armed  fotcet  Information  Is 
given  on  the  positive  aapecta  ol  soma  of  tha  raeeerch  undertaken 
For  Individual  tlllas,  aaa  N77-1672B  through  N77-16733 

N77-16728||l  Atomic  Weepone  Raeeerch  Establishment. 
Aldetmeaton  lEnglendl 

C08MIC  RADIATION  00888  AT  AIRCRAPT  ALTITUDR8 

E.  W Fuller  In  AOARD  Blophyeioal  Probl.  In  Aarospece  Dec 
1978  p 3-26  rale  (For  primary  document  aee  N77- 16728 
07-52) 

Avail  NTIS  HC  AOB/MF  A01 

The  redlologloel  doeae  eeeoaleted  with  cosmjc  radiation  In 
the  altitude  bends  used  by  mllliety  alrcreh  are  examined.  Three 
allltuda  bands  were  studied:  36.000  to  40.000  ft  I200g/sq  cm) 
used  by  subsonic  jets.  60, 000-66, 0(X7  ft  llOOg/eq  cml  (or 
supersonic  elroteft  operating  at  about  Mach  2 end  38.000  It 
(20g/Bq  cml  for  plrcreft  operating  at  Mach  3 It  wes  seen  that 
the  greeter  part  ol  tha  dose  arlsee  from  lightly  lunlilng  radiation 
and  from  neutrons  of  energy  up  to  e few  MaV  For  theee  radlttlons 
tha  procedures  lor  converting  the  date  from  flux  measuramente 
to  dose  estimates  are  well  •atabllahed  in  principle  Author 
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N77-1S730||I  Hopitil  Bagin.  St  Mando  IFiancal 

■ lOLOaiCAL  STUDICa  OF  COSMIC  RAOUTION 

R.  I*  Dalihaya  and  A Pliatar  In  AGARD  Biophysical  Probl  in 

Aeraapaca  Oac  1976  p 27-36  tala  (Foi  primary  documant 

aaa  N77-ie72B  07-621 

Avail  NTIS  HC  A08/MF  AOI 

Varloui  lypas  ol  aaparlmanta  parnnanl  to  tha  biological  alfecta 
of  cosmic  ridlailon  ara  diacuaaad  It  is  concludad  that  coamic 
rays  may  ba  hazardous  to  partonnal  ol  spaca  flight  nl  long 
duration  L S 

N77-18731||l  Hopital  Begin.  St  Manda  IFranosI 
RADIOBIOLOOICAL  PROBLEMS  OF  HIGH  ALTITUDE 
FLIGHTS  (BELOW  2B  km) 

R.  R.  Oslahaya  and  D.  Stuiiock  In  AOARO  Blophyaical  Probl 
In  Aaroapaca  Dac.  1876  p 37-44  rail  (For  primary  document 
aaa  N77-1672B  07-621 
Avail:  NTIS  HC  A08/MF  AOI 

Various  forma  ol  Irradiallon  ara  studied:  small  doaaa  ol  galactic 
cosmic  radiation,  larga  doaaa  from  solar  Haras,  and  aaposura  to 
heavy  ions.  RIsli  due  to  radlocarolnoganasls  and  tha  daducllon 
ol  life  span  dua  to  lonlaing  radiation  are  aaamlnad  L S 

N77-1S732||I  Navy  Dept.,  Washington.  D C 
NON  lONISINO  ELICTROMAONITIC  FIELDS;  ENVIRON- 
MENTAL FACTORS  IN  RELATION  TO  MILITARY  PER- 
SONNEL 

B.  Senrantle  and  P.  E.  Tyler  In  AQARO  Biophysical  Probl  In 
Aaroapaca  Dac.  1976  p 46-74  rala  (For  primary  documant 
sac  N77-16728  07-621 
Avail  NTIS  HC  A08/MF  AOI 

Tha  alactromagnatic  radiation  of  radar  la  diacuaaad  with 
emphasis  on  Its  potlantlal  haiarda  to  living  systama  LS. 

N77-16733||l  Sanitaatsamt  dar  Bundacwahr.  Plalananwag  (West 
Qarmanyl. 

MEDICAL  ASPECTS  OF  LASERS  AND  LASER  SAFETY 
PROBLEMS 

W.  Sohvvariar  In  AGARD  Blophyaical  Probl.  In  Aaroapaca  Dec. 
1976  p 76-89  rala  (For  primary  documant  saa  N77-t672B 
07-621 

Avail  NTIS  HC  A08/MF  A01 

Laaar  technology  la  aaplalnad.  Tha  banallta  and  haiarda  from 
a biological  parapncilva  ara  dlsoussad  L S. 


N77-17710||l  Advlioiy  Group  lor  Aaroapaca  Rasaarch  and 
Davalopmant,  Paris  (Prancal. 

RECENT  EXPERIMENT/ ADVANCES  IN  AVIATION  PATHOL- 
OGY 

Dac.  1976  146  p rala  Prasantad  at  the  Aarospaoa  Mad. 

Panel  Spaclallsis'  Meeting,  Copaiihagan.  6-9  Apr.  1976 
(AGARD-CP-ISO:  IBBN-92-B36-01B4-6I  Avail:  NTIS 
HC  A07/MF  AOI 

Application  ol  tha  mathods  and  techniques  of  pathology  to 
tha  Investigation  of  aircraft  accldants  and  aaroinodical  problems 
ara  discuassd  Problems  concerning  local,  national,  and  Interna- 
tional law  In  dalarmlnlng  jurisdiction  and  other  (madloolagsl) 
questions  are  cited  along  wltli  special  methods  that  aviation 
pathologist  employ  to  eld  in  avahiatlon  of  the  postmortem 
findings  Thaaa  methods  Inoluda  davalopmants  In  toxloologlc 
axamlnatlon  of  tissues,  loantganographlc  evaluation  analysis  of 
apaclllc  Injuries,  and  Injury  patterns  snd  psychological  factors 
ware  sludlad.  For  Individual  tlllas.  sea  N77-1771  I through 
N77- 17729. 

N77-17711(|l  Armed  Forces  Inst,  of  Pathology,  Washington, 
DC. 

DEVELOPMENT  OF  AIRCRAFT  ACCIDENT  INVESTIGATION 
PROGRAM  AT  THE  ARMED  FORCES  INSTITUTE  OF 
PATHOLOGY 

William  R.  Cowan  In  AGARD  P.acent  Eapai'lanoe/Advan.  In 
Aviation  Pathol.  Dac.  1976  3 p (For  primary  documant  sea 
N77-17710  08-62) 

Avail:  NTIS  HC  A07/MF  AOI 

Tha  evolution  of  alrnrift  accident  Invastlgatlona  in  olvlllan 
and  military  aviation  is  prasantad.  Three  main  principles  governing 
medical  support  of  fatal  aecldonta:  ID  anvlronmantal  factors. 
121  traumatic  factors,  (3)  pre-aKistlng  disaasa  procassaa  ara  cited. 
Application  of  tha  tools  of  tha  forensic  oalhologiat  to  the  problam 
was  Initiated.  Environmental  factoie  such  as  oarbon  monoxide, 
and  fuels  ware  given  top  priority  along  with  davalopmant  of  a 
procedure  for  lactic  acid  to  datsct  hypoxia.  Screening  procedures 
lor  alcohol  and  drugs  wars  also  davalopsd,  along  with  procadures 
conducted  on  each  specimen  lor  carbon  mnnoxide.  ethyl  alcohol. 


laclic  acid  and  acid  basic  neutral  drugs  which  may  have  altered 
the  flight  parformance  of  an  individual  B B 

N77-17712I  Institute  ol  Aviation  Madicina.  Fuarstanleldbruck 
(West  Qarmanyl. 

DEVELOPMENT  OF  AVIATION  ACCIDENT  PATHOLOGY  IN 
THE  FEDERAL  REPUBLIC  OF  GERMANY 

S Krafit  In  AGARD  Recant  Expailanca/Advan  in  Aviation 
Pathol  Dec  1976  5 p refs  IFor  piimaiy  document  asa 

N77  17710  08-521 
Avail  NTIS  HC  A07/MF  AOI 

Responsibilities  end  problems  ol  aviation  accident  pathology 
urn  muntionud  and  the  iinponanco  of  aviation  accident  riathology 
lor  thu  pievantion  of  aircrult  accidents  and  Hying  saluly  is 
dlicutaad.  Histoilcal  davalopmant  of  aviation  accident  pathology 
in  Oarminy  Is  piaiantad  In  detail.  B B. 

N77-17712I  Caiitta  da  Racherchaa  da  Madacine  Atronautiqua. 
Parli  (Franco). 

THE  PLACE  AND  ROLE  OP  MEDICAL  SERVICES  IN  FLIGHT 
SAFETY  BTUDV  OF  THE  ORGANIZATION  AND  MEANS 
USED  IN  THE  FRENCH  AIR  FORCES  |PUCS  IT  ROLE 
DES  lIRVICIS  MIDICAUX  DANS  LA  SICURITI  DIB  VOLS 
ETUDE  BUR  L'OROANISATION  IT  LIB  MOYINS  MIS  IN 
OEUVRE  DANS  LIS  FORCES  AIHIINNIS  FRANCAISESj 
P M Plnganntud  In  AGARD  Recant  Expatlanca/Advan.  in 
Aviation  Pathol  Dac.  1976  6 p In  FRENCH  (For  primary 

document  tea  N77-177IO  08-621 
Avail  NTIS  HC  A07/MF  AOI 

The  Importahcc  of  the  human  factor  In  tha  oausaa  of  accldants 
or  all  Incldanit  Is  diaouissd  along  with  the  nacaislly  for  doctors 
to  aotlvaly  psillolpsta  In  flight  saitty.  Organisational  siruotuia 
and  ragulatoty  disposition  alfaotlva  since  1976  ara  lU  dlad,  and 
tha  lunations  of  the  mtdioal  piofasilon  In  the  Invastlguilon  ol 
tha  causes  ol  accldants  or  air  Inclriants  ara  defined. 

Tiansl.  by  B.8. 

N77-177I4||I  Royal  Air  Force,  Helton  (Englanifl  DIv.  of 
Aarospaoa  Pathology. 

AIRCRAFT-ACCIDENT  AUTOPSIES!  THl  MEDICOLEGAL 
BACKGROUND 

John  L Christie  /n  AGARD  Racent  Exparlinca/Advan.  In  Aviation 
Pathol  Dac.  1978  13  p lafa  (For  primary  documant  see 

N77-17710  08-62) 

Avail-  NTIS  HC  A07/MF  AOI 

Problems  ancoiintared  by  tha  aviation  palhologlst  aaakliig 
to  perlotm  autopsies  on  tht  vlollms  ol  aircraft  accidents  ara 
evaluated  Authorhiea  having  jurisdiction  In  special  cases  to 
conduct  Ihvestlgatlons  era  mentioned  along  with  tha  various 
Imerosts  ot  each  group  lot  conducting  thalr  Invaetigatlon.  B B. 

N77-17718||l  llsllari  Alt  Force  Medical  Strvlna  H.  Roma. 
MEDICO  LEGAL  PRORIBMB  OF  FLIGHT  ACCIDENTS 
INVESTIGATION 

Gaetano  Rolando  In  AGARD  Recent  Exparlsnca/Advan.  in 
Aviation  Pnthol  Dac.  1876  14  p refs  IFot  primary  documant 
laa  N77-17710  08-621 
Avail  NTIS  HC  A07/MF  AOI 

Neoessliy  la  premised  of  close  collaboration  batwoan  the 
ipaciillit  In  lotanslc  mndicina  and  thu  flight  turgaon.  In  flying 
oocldanlt  investlgsllDn.  Thaie  aocldenlt  ara  tutveyad  In  lhait 
dlffatant  types,  various  traumatic  machsnlsms  and  poaslbla 
correlations  existing  between  phyalo-paychlcal  conditions  of  flying 
parsonnil  and  ganasla  of  single  iccldanta.  Dlffatant  body  laalont. 
fuatalnad  by  viotima  of  flight  accldanta.  ara  daoply  examined 
They  are  divided  Into  laalona  partajhlng  to  skeleton.  Internal  organs 
and  axtsrnil  togumants:  and  pathoganatic  Intarpratatlon  of  each 
Injuries  Is  discussed.  As  conclusion,  rsconstructlon  of  cousas  and 
ways  ot  flight  accident  production  la  dieousied.  This  can  be 
possibly  csttlsd  out  through  tha  sxamlnatlon  of  dlffarantlal 
characlatlstlcs  ot  various  traumatic  findings  of  tha  diflarant  types 
ol  accldants.  ooitsldarlng  klnadynamlcs  ol  tht  tingle  accident  aa 
well  as  tha  phaaa  in  which  tha  Injuries  wars  sustslnad  Ipraclplta- 
tlon.  or  axploslva  daoompretslon  with  aubsaquent  praclpltatlon. 
or  Impact  on  tha  ground  followed  by  an  explosion  or  not.  or 
txplotlon  In  night  followed  by  impaci.  or  finally  the  terminal  liro 
on  board  with  ot  without  Inhalation  of  smoke  ot  toxic  gasatl 
From  thia  raoonitruotlan  useful  alamants  can  bt  ubtslned,  lor 
tha  pravantlon  of  lllght  nccldanit  and  clapandtnt  Injuries.  Author 

N77-17716||l  Centro  dl  StudI  • Rlceroha  dl  Madicina  Aeronautlca 
a Bpatlala.  Roma  (Italyl. 

LEGAL  ASPECTS  OP  FLVING  ACCIDENTS  INVESTIGATION 
DISASTER  VICTIMS  IDENTIFICATION 
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G PioluccI  In  AQARD  Racint  Enparlanr.t/Adviin.  In  Aviation 
Pathol  Dae  1976  4 p rata  (For  primary  documant  loa 

N77. 17710  08-62) 

Avail  NTIS  HC  A07/MF  A01 

Biological  and  non-blologlcal  ■yitama  for  idantification  of 
victim!  In  aviation  diaaalarv  ara  diacuiaad  and  daicribad  In  lialall. 
Soma  of  tha  rnathoda  mantlonad  ara  tha  following  non-blnlogical 
mathod:  11)  direct  idontlflcallon.  121  Idantificalion  by  axolutlon. 
131  Identification  by  examination  of  clothing  and  paraonal  effacta. 
biological  mathnda;  (1)  definition  of  race.  121  dalarmlnatlon  of 
aex  131  ebtimation  of  age  14)  dolarmlnatlon  of  Individual 
chaiBctarlatica  B B 

N77-17717#  Armed  Forcea  Inat  of  Pathology.  Waahington. 
D.C 

PROCEDUNEB  FOR  IDENTIFICATION  OF  MAES  DISASTER 
VICTIMS 

Robart  R.  McMaakIn  In  AQARO  Recant  Exparlance/Advan.  In 
Aviation  Pathol.  Dec.  1978  8 p rafa  (For  primary  document 
aaa  N77-17710  08-82) 

Avail:  NTIS  HC  A07/MF  A01 

Tha  problama  of  Idantifloatlon  of  mill  dliiitar  vlctlmi  la 
diacuaiad.  Varloua  tachnlquii  and  Idanllllcatlon  matliodi  ata 
cltad.  B.B. 

N77-1771S||I  Initituta  of  Aviation  Madicina.  Fueritanfaldbruck 
IWaat  Germany) 

HISTOLOOV  IN  AIRCRAFT  ACCIDENT  RECONSTRUC- 
TION 

Q.  Apal  In  AQARO  Recant  Exparianca/Advan.  In  Aviation 
Pathol.  Dec.  1976  3 p rafa  (For  primary  dooumant  aaa 

N77-17710  0U-B2) 

Avail:  NTIS  HC  A07/MF  A01 

Hlatological  rnathoda  of  examining  organa  of  fatally  oraihad 
plloti  ara  diacuiaad  aa  a mama  of  ravaillng  diaaaaaa  whiah 
may  have  limited  the  flying  fltnaaa  of  a pilot.  Varloua  cardiac 
compllcatlona.  reri  narvoua  dliaaiaa,  and  communloabla  diaaaaaa 
endemic  only  In  cailain  parte  of  tha  globe  ata  cited  ai  aoma  of 
tha  oauaati  ravaaled  through  hletologlual  examination  of  pilot 
fatalltlaa.  B.B. 

N77-1771S||(  Inatituta  ol  Aviation  Medicine.  Fueratenfeldbruok 
(Wait  Gatmanv). 

THE  ASVMPTOMATtC  SILENT  MYOCARDIAL  INFARCTION 
AND  ITS  SIONIFICANCE  AS  POSSIBLE  AIRCRAFT 
ACCIDENT  CAUSE 

Q.  Beckmann  and  W Elaanmeriger  In  AQARO  Recen' 
Experlence/Advan  In  Aviation  Pathol  Due.  1970  3 p ri't'i 
II  or  iiriiniiiy  ducurnunt  »uo  N77  17710  08-62) 

Avuil  NriE.  HC  A0!)/Mli  AOI 

Myoi'.iitdiel  inleiuiion  m pllola  ih  dlai'uaead  av  one  of  thu 
rniinuruiis  pou-ilblti  miiiaea  of  al'Ciaft  dlaattaru  Two  oaaaa  ara 
cited  itr  which  (jllotH  33  irnd  43  yeara  o'd  complained  about 
rntroateiriel  [lelrix  of  alinil  duration  (1  minute)  roapuctively  nauaea 
III.  encoiiniiirud  in  hypoxi-i  incideiiia  Slnot  there  waa  no 
iriiLaauiKini  pein  thoie  was  no  cuuen  fui  end  axomlnaflon  by  a 
pliyticen  bo  Ihut  thri  ulli.ite  noiiliniied  their  Hying  duty.  After  an 
interval  of  10  innnttu  lonpHciivuly  1 month  thu  ECQ  token  during 
tha  periodic  flying  lltnexa  uxiiminailon  riivuaind  the  aymptome 
of  a myncaidifll  Infarcllnn  eulferud  by  thu  nnipeiillve  pllota. 

Author 


N77'17720|(I  Armed  Fnioen  Inal  of  Pathology.  Weehington. 
DC. 

CORRELATION  OF  OCCURRENCE  OF  AIRCRAFT  AC- 
CIDENTS WITH  SIORHVTHMIC  CRITICALITY  AND  CYCLE 
PHASE 

John  If.  Wdludlt.  Hobeit  M MnMeaklii.  Robert  E Burgin  (Nall. 
Tronaportatlon  Safety  Bourdl.  and  Robert  E Vanuwilnh  (FAA, 
Waahirigtoii.  DC)  In  AQARO  Recant  Expurianno/Adven.  In 
Aviation  Pathol.  Due  1976  14  p rate  (For  pilmary  docinneiit 
aea  N77-17710  08-621 
Avail:  NTIS  HC  AOV/MF  A01 

The  occiiirunce  of  iiircrafl  acuidunia  on  varloua  blurhylhinm 
pheaev  of  nyclaa  waa  aludlod.  Aircraft  acoidarit  data  ware  obtutnen 
from  tha  National  Traiirporlillan  Salvty  Board  for  ganaral  civil 
aviation  and  from  thu  U.  S.  Army  Agency  for  Avialiori  Safety 
Itur  mllltery  acDiderita.  The  accidents  were  divided  Into  twer  groupa. 
pilot  and  nunpilut  involvod  caane.  uiing  the  oauaal  taclora  given 
by  the  reapective  accident  boardi.  No  corralatlon  waa  found 
hetWHun  the  oocuirenne  of  aircraft  ecoldunia  and  aithai  the  critical 
period,  the  lorgeiivu  pheee.  or  the  porik  daya  of  the  nagatlya 
phn  :e  rtf  the  blorhythinic  cyulaa  Data  were  evaluated  by  ohnaquara 


melyeia  when  coneideiing  all  three  cyclaa  or  the  phyalcil  and 
emotional  cyclai  alono,  and  all'wara  studied  with  a orltloal  period 
of  24  or  46  hours'  duration.  Author 

N77-17721||l  Armed  Fnrcai  Inat.  ol  Pathology.  Washington, 

DC. 

THE  INTERPERTATION  OP  PRECENTAOE  SATURATION  OF 
CARBON  MONOXIDE  IN  AIRCRAFT-ACCIDENT  FATAU- 
TIES  WITH  THERMAL  INJURY 

Joseph  M.  Ballo  and  Abel  M.  Dominguai  In  AQARD  Racant 
Expaiianca/Advan.  In  Avinllon  Pathol  Doc.  1076  8 p mfs 
(For  primaiv  document  aei-  N77-17710  0B-S2I 
Avail  NTIS  HC  A07/MF  A01 

Victimi  of  eircraft-accldani  fatalltlaa  auffaririg  aavsta  Iharmal 
Iriumi  (la  daflnid  by  aacond-  or  Ihltd-dagraa  burna  aml/ot 
parcant  Mturitlon  of  caiboxyhamoglobin  valuaa  of  10  ot  graatarl 
ware  avaluatad  Of  SIB  caaae  acoaaalonad  from  186B  through 
1B74,  B3  had  uithar  sublathal  or  no  phyalcal  trauma.  Tha 
mtohanlam  ol  death  in  such  caaae  la  ID  glottal  apaam. 
bronohoapabin.  at  acuta  adama  of  tha  upper  raaplralory  paaaaga, 
(21  oardlovatcular  cullapaa  aocondary  to  vagal  inhlblllon,  (31  acuta 
tharmil  hyparkalamla  poiantlatad  by  high  lavala  ol  circulating 
oataholamlnaii.  14)  oomplala  oombuatlon  of  riimmabla  malarial 
by  on-board  oxygon  auppllti,  producing  an  Intanaa  lira  without 
tha  production  ol  CO,  or  IB)  poiaonlng  by  other  toxic  produota 
ol  oombuatlon  Author 

N77-17732||l  Inatituta  of  Aviation  Madicina,  Fuaralanlaldbruck 
(Waal  Qarmanyl. 

TOXICOLOttICAL  ASPECTS  IN  THE  INVEITIQATION  OF 
FUBHT  AOOtDENTS 

0.  Fowita  In  AQARD  Racant  Exparianca/Advan.  In  Aviation 
Faihol.  Deo.  1978  4 p rale  IFnr  primely  documant  tea 

N77-I7710  08-821 
Avilh  NTIS  HC  A07/MF  A01 

Tha  working  molhoda  ol  tha  German  lllght  toxicology  working 
group  were  axim triad  Pobitiva  alcohol  raaulla  rigulrad  a 
dalaimlnatlon  of  Ilia  water  cunlani  and  a teat  of  poailbla 
pulralaotiva  procaaaua.  Thu  varloua  procedural  lor  blood  alcohol 
dalatmlnillon  wntu  comparad  and  It  waa  found  that  tha  aniyma 
mathod  furnlahad  high  valuaa  dIHarIng  from  othiri.  Qaa- 
chromatography  Idantlllad  lomi  andoginoui  aubitancaa  and 
putiafaotiva  componanti  liapaotlvaly.  loma  oaaii  of  jolnl 
occurrancu  aia  mantlonad.  Thi  dlaidvanlaga  ol  tha  pholomtirlo 
dtlirmlriatlon  of  carbon  monokidu  In  burned  oorpaaa  wax 
llluitiatad.  Extraction  mtlhodi  riquirad  for  chromitogriphlo 
atpantlorii  of  blologloil  malarial  wara  dliouaaad  and  roma 
dliadvantagai  comparad.  Author 

N77-1773l||l  Royal  Air  Forca  Inat.  ol  Pilhology  and  Tropical 
Madicina,  Aylaabuty  (Englandl. 

RECENT  AORICULTURAL  AIRCRAFT  ACCIDINTI  IN  THS 
UNITED  KINODOM 

D Q Wootan  In  AQARD  Racant  Exparianca/Advan.  In  Aviation 
Pathol  Dec.  1976  7 p [For  prlmiiy  dooiimanl  aea  N77-17710 
09-62) 

Avail;  NTIS  HC  A07/MF  A01 

Ag  riouliuiul  aviation  accldanta  ware  anilyxad  for  ciusa. 
geographical  dlatrlbullon,  end  Iraquancy  Tha  probability  ol  an 
accident  occurring  incraaaad  Indirectly  with  age  of  Ihi  pilot  and 
diracily  with  hla  axparlanca.  Pilot  airot  waa  the  direct  cauit  of 
tha  malorlly  of  aooldanii.  Impiovad  education  and  luglalatlon 
would  halp  to  taduca  tha  expoaura  to  toxic  chamloala.  Autlior 

N77-17724I  Armed  Foroai  Inal,  of  Pathology,  Washington, 
D C.  Div.  of  Aerospaca  Pathology. 

ACCIDENT  RECONSTRUCTION  PROM  ANALYSIS  OF 
INJURIES 

Joiuph  M.  Ballo  and  Hobart  R.  McMaakIn  In  AQARD  Recant 
Expariencu/Advan.  In  Aviation  Pathol.  Deo.  1976  11  p rota 
IFor  primary  rjneumant  aaa  N77. 17710  08-621 
Avail  NTIS  HC  AOV/MF  A01 

From  an  ongoing  btudy  ol  over  600  Icially  Injured  crawmam- 
buru  ol  U.S  military  aircraft  every  year  and  an  anilytloally  orlentod 
ruaaarch  program  In  which  Injury  patlarna  ware  varilled  by 
cnmputarlaad  aimuletlon  tachniqual.  aatlmatoa  ware  prepared  ol 
injury  eorrnlitud  with  both  tha  magnituda  and  the  dlraotlon  ol 
the  xppliad  tlacalarohva  foion--  Whan  an  acourita  tabulation  of 
poatmurtain  injutiaa  waa  corralatad  with  maaiuramanta  of  tha 
path  bl  tha  airnralt  after  It  struck  tha  ground,  the  dynamics  ot 
impact  were  deduced.  Thia  procaas  was  liiyiluibla  for  acoldanti 
that  oocuned  without  wltnasaas  or  survivors  and  In  which  creah 
damage  to  lllght  Itiiirumanta  or  the  abtanci  of  flight-data  raooidari 
madi  calculation  of  Impact  kinamatins  difficult.  Bkalatil  inluiiea. 
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ptMiculitIv  varttbrti  compfMtlon  fttcturoi.  Iicaritloni  tntl 
contuBiona  of  vlicBra,  aortic  toari  irtd  lacaratlona.  and  cutanaoui 
comuaiona  cauaad  by  compiusalon  of  hamaeaaa  end  aaat  btita, 
wara  imporiam  factora  In  datarmlnlng  the  direction  and  magnitude 
ol  tha  dacularatlon  vactoi  Author 

N77-1772B(|I  Army  Aetomedloal  Raaaaroh  Lab.,  Fort  Ruckat. 
Ala  Bioanginnn'lng  ana  Life  Support  Equipment  Olv. 

HEAD  INJUnV  PATHOLOGY  AND  IT!  CLINICAL.  lAFETV 

AND  ADMINISTRATIVE  8IONIPICANCI 

Slenluy  C Knapp  end  Thomaa  M.  Erhard!  In  AQ'iRD  Recant 

kaparlencu/Advan  in  Aviation  Pathol.  Dec.  1976  9 p refe 

IFor  primary  document  sea  N77-17710  0B>&2I 

Avail  NTIS  HC  A07/MF  AOt 

A luvlavv  uf  head  traume  In  war.  vehicular  accidenta,  aporta. 
and  aviation  dainonatrated  lhal  whila  tha  haad  conalltutaa  roughly 
9 parcanl  of  tha  body'a  walght.  aurfaca  araa  and  voluma,  It  la 
Impllcatad  In  7 out  of  10  body  ln|utlaa.  Haad  trauma  cauaea  an 
unaccaptabla  1 In  4 dealha  and  lor  motoroycllng  It  cauaaa  a 
ataggaring  1 out  ol  avary  2 daathi  It  waa  propoaad  that 
aKamlnallon  ol  haad  trauma,  Ita  coata  and  tha  affaotivanaaa  ol 
provided  protection  mutt  apply  tha  analytic  toola  of  apldamlology 
not  only  to  tha  Inliiry  but  to  tha  aquipmani  aa  wall.  Prevention 
require!  antlolpatoiv  action,  baead  on  tha  knowledge  of  prolac'Va 
patlormanoe  hlatury.  in  otdar  to  make  tha  onaat  or  lurinai 
oocurranca  ol  Injury  unlikely.  Authoi 

N77-1772t|il  Naval  Aaroapaca  Medical  Raaaarch  Lab.,  New 
Orlaana,  La. 

NIUnOPATHOLOOV  AND  CAUSE  OP  DEATH  IN  U.S. 
NAVAL  AIRCRAFT  ACCIDENTS 

Lhannlng  L.  Ewing  and  Friedrich  Unlerharnachaldt  In  AQARD 
Recant  Eaparlenca/Advan.  In  Aviation  Pathol.  Dec.  1976  6 p 
rale  (For  primary  documani  aaa  N77-17710  08-62) 

Avail:  NTIS  HC  AOT/MF  A01 

A Iraquant  cauaa  ol  death  In  naval  aviation  waa  hyputhaalead 
aa  drowning,  aaeoclatad  with  acceleration  concuaalon  parhapa 
due  to  nock  atratch.  Aircraft  accident  fatality  data  for  tha  U.  S. 
Navy  ware  praaantad  aa  a maaeura  ol  tha  population  at  rlik 
and  recant  data  from  tha  lllaratura  which  might  aaplaln  the 
oauaativa  machonlem  of  acoalaratlon  concuaalon  are  praaantad. 
Racommandatlona  (or  Improved  ataiidard  autopay  protocol!  for 
alrorafi  faialltlv!  ware  praaantad.  Author 

N77-17727iil  Inatituta  ol  Aviation  Madlolne,  Fuaratanlaldbruck 
(Waat  Qarmany). 

CLARIFICATION  OF  A FATAL  HELICOPTER  OROUND 
ACCIDENT  THROUGH  FORENSIC  MEDICAL  METHODS 
Q.  Apal  In  AQARD  Recant  Ekparlanca/Advan.  In  Aviation 
Pathol.  Oac.  1976  3 p rale  (For  primary  document  tta 

N77-17710  08-621 
Avail:  NTIS  HC  A07/MF  A01 

Baaed  on  the  Invaatlgatlun  of  a fatal  helicopter  ground 
accident,  which  waa  clarified  through  forenalo  madloel  mathoda, 
problama  of  accident  prevention  wara  pointed  out,  aipeclally 
tha  conaplculty  ol  rotating  propallari.  tell  rutora  and  aafety 
marking!  The  dangara  ancuuntarad  aa  a raault  ol  vlgllanoa  and 
ooncentratlon  diaturbancaa  In  pareonnal  cauaad  by  atreaa  ol 
nolaa.  workload,  and  dlatractlon  wara  dlacunad.  Safely  maaaurai 
required  wara  alao  praaantad  Authoi 

NTT-ITTSSijl  Royal  Air  Force  Inat.  of  Pathology  and  Tropical 
Madicina.  Aylaabury  lEnylandl.  Dapt.  nf  Aviation  Pathology 
and  Foranalc  Madlclnu. 

FATAL  HSUCOPTER  ACCIDENTS  IN  THE  UNITED  KINQ- 
DOM 

A.J  C.  Balfour  /nAGARD  Recant  Expailenca/Advan.  In  Aviation 
Pathol.  Dae.  1976  B p IFor  primary  document  aaa  N77-177IO 
08-62) 

Avail:  NTIS  HC  A07/MF  A01 

Thera  wara  27  fatal  helicopter  craahaa  Invaitigatad  In  Ilia 
United  Kingdom  In  tha  yaaia  1966  to  1976;  there  were  62  death! 
and  16  aurvlvora.  Of  the  craahaa  26  percent  ware  aurvivable 
and  produced  16  percent  of  the  caaualtlaa  and  73  parcant  of 
tha  aurvlvora.  Thera  wara  44  man  killed  In  tha  non-aurvivabla 
accident!  and  4 aacapad.  In  tha  6 aurvivable  craahaa  8 man 
died;  6 drowned,  one  died  from  fire,  one  died  from  Iraumetic 
aaphyxia,  and  one  aubmarinad  out  ol  hla  aalaty  harneaa.  The 
caaualtlaa  amphaalieri  tha  need  lor  further  Improvemama  In 
training  and  In  hallooptar  craeh  worthlnaa!.  ami  for  the  beat 
early  raaoua  (anilltlaa  that  can  ba  provided.  Author 

N77  1772S||I  BrookB  Army  Mtdioil  C«nl«r.  F-'ort  Sim  Houilon, 
Tix. 
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ROENTOENOORAPHIC  EVALUATION  IN  FATAL  AIRCRAFT 
ACCIDENTII 

Richard  A.  Moaby  and  Robert  H.  McMeakIn  In  AQARD  Recant 
E«porlen',e/Advan.  In  Aviation  Pathol.  Dae.  1976  7 p rafa 
iF”'  P'lmary  document  aaa  N77. 17710  08-621 
Avail  NTIS  HC  A07/MF  A01 

Tha  roantganogram  waa  evaluated  aa  having  graat  value  In 
the  Invaallgatlon  ol  fatal  aircraft  accldanti  Tha  entire  apaclrum 
of  the  accident  wai  evaluated  with  this  modality  magnifying 
and  enhancing  the  Information  available  Calibration  of  the 
roantganogram  tor  uaa  in  the  Invaitlgatlon  of  a fatal  aircraft 
accident  provldod  even  more  iiieful  and  factual  data.  Author 


R77. 72034  Advisory  Group  for  Aeruspaerr  Research  and 
Davelopinant.  Purli  (Franca) 

advanced  operational  AVIATION  MEDICINE 

COUnSR 

J Etnailng,  ed.  and  A N.  Nioholaon,  ad.  Jun.  1978  72  p 
IAQARD.R.842.Suppl)  Avail:  Adviaoty  Group  for  Aaroapaca 
Raaaarch  and  Davalopmam.  Pane,  France  NATO-Claaalflad  report 

NOTICE:  Available  to  U S Qovarnmenl  Agenclat 

Aapecia  uf  aviation  madlolne  ol  curtant  concern  to  tha 
Bllocllvanats  of  NATO  air  foroea  era  covered.  Tha  loplct  Include 
the  iralnlng  ol  alrcrawa  In  ivlallon  medicine,  madicel  aapeota  ol 
iiaval  helicopter  operatlone  on  tha  northern  (lank  of  NATO 
deyelopmenta  In  rietionel  equipment  with  apeclal  reference  to 
hehnet  development!,  high  spaed  aioipa  and  thermal  problama, 
and  the  uau  of  hypnolloa  m all  oparatlona.  Air  operatlone  and 
chemical  witifare  arc  dlBOuaaad.  in  which  the  opirillonel.  ohomloal, 
medical,  and  paraortal  equipment  aapeota  of  chimical  agent! 
are  piasonted,  aa  well  aa  the  probloma  ol  paiaonal  prolaailon. 

Author 
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Includti  piyciholaglcil  fictort:  Individuil  and  group  behavior: 
craw  training  and  avaliiallon,  and  piychlalrlc  raaaarch. 


N74-1BBO>||f  Advltory  Qraup  tor  Aaroipaca  Rtitarch  and 
Davalopmant,  Parii  (Franca). 

MATHEMATICAL  MODELS  OF  HUMAN  PILOT  BEHAVIOn 
Duana  T.  MoRuar  (Svitamt  Tachnol,  Ino..  (Hawthorna.  Call!) 
and  E S Krandal  (Fa  Univ.l  Jan.  1974  83  p rati 
(AQARD-AO-188:  ADARDograph-iaai  Avail:  NT|S  HC  87  28 
Malhamatloal  modalaol  tha  human  pilot  are  uiad  tor  analyaat 
ol  tha  pllot/vahicia  ayitam.  Elamantary  ounoapti  and  apaclllc 
phyaloal  aaamplaa  ira  uiad  for  a itap-by-itap  davalopmant  of 
what  li  known  about  tha  human  pilot  ai  a dynamic  control 
oomponant  In  tha  prooaia,  quaal-llnaar  modala  tor  alngla-loop 
lyatama  with  vlaual  atimull  and  multlloop  lyatama  with  vlaual 
atimull  era  praaanlad  and  than  aatandad  to  cover  multlloop, 
multl-modallly  altuatlona.  Empirical  oonnMtlona  batwaan  tha  pilot 
dynamic!  and  pilot  rating!  are  alao  conaidarad.  Nonlinear  laaturaa 
ol  human  pilot  buhavlor  In  adapting  to  ohangaa  In  the  oharautar 
ol  tha  atimull  are  daacribad  and  tied  to  tha  quaal-llnaai  modala 
via  tha  yuccaialva  organliatlon  ol  parcaptlon  (SOPI  thaorVi  whioh 
la  ravlawad  and  alaboratad.  Dual-mode  control  modala  naadod 
to  daacrlba  tha  pllot'a  behavior  in  raaponao  to  auddan  tranaianta 
are  praaanlad,  along  with  purault  and  companaatory  alamanta 
ol  tha  SOP  continuum.  Tha  currant  atatua  ol  mnlhamatioal  pilot 
modal!  la  ahown  to covar  random,  random-appearing,  and  tranalant 
Input!  lor  aingla-  and  multi-loop  ayatam  conllguratlona.  A 
bibllograhy  ol  appllcationa  and  a aummary  of  analyala  problama 
la  includad.  Author 


N74-187B84  Adviaory  Qroup  lor  Aaroapaca  Raaaaroh  and 
Davalopmant.  Pane  (Franca) 

BIBLIOQRAPHY  OF  PAPtRt  AND  REPONT8  NILATIO  TO 
THI  QU8T  UPflT/PILOT  DI808I8NTATION  FNOBLlMi 

Clifford  F.  Nawbarry.  comp  (Boalng  Co.,  Wichita.  Kana  ) Feb. 
IB74  20  p tala 

(AOARO-R-Sie)  Avail:  NTIS  HC  84.00 

A compilation  of  papara  and  raporta  ralating  to  tha  problem 
ol  an  alrplana  being  upaat  lor  atmoapharlu  diaturbancaa  and  tha 
pilot  being  dlaorlantatad  aa  a raaull  ol  tha  upaat  la  praaanted. 
Papara  are  Hated  by  title  end  report  number  and,  a aummary  la 
alao  provided  where  available.  Author 


N74-20730||l  Adviaory  Group  lor  Aaroapaca  Raaaaroh  and 
Davalopmant.  Parla  (Francal. 

AIMICKNia8  IN  AIRCREW 
T.  a Oobl!  (Lead!  Univ.l  Fab.  1974  78  p lala 
IAQARO-Aa-177,  AQAROograph-1771  Avail  NTIS  HC  $8.78 
Tha  problem  ol  alraicknaat  la  aaaminad  In  tarme  of  loaa  ol 
uaalul  training  tima.  FIgutaa  era  praaanted  which  are  likely  to 
be  typical  ol  thoat  which  occur  In  any  modern  Air  Force  Varloua 
mathoda  of  reducing  thia  incldanca  are  diacuaaad.  aa  wall  aa  an 
approach  to  tha  managamont  ol  flying  paraonnal  with  alralck- 
naaa.  Tlia  aigna  and  aymptomi  ol  alraicknaaa  are  daacribad.  Tha 
oiroralt  manauvari  which  arc  moat  likely  to  induce  nlralcknaaa 
are  analyted  Author 


N74-31BB0I  Adviaory  Qroup  for  Aaroapaca  Raaaaroh  and 
Davalopmant.  Parla  (Franca). 

TH8  OPBRATIONAL  C0N8IQUBNC88  OF  8LIBR  DEPRIVA- 
TION AND  BLEEP  DEFICIT 

Avarna  C.  Johnaon  (Navy  Mad.  Nauropaychlalrlc  Raa.  Unit)  and 
Paul  Naltoh  (Navy  Mad.  Neuropaychlatrlc  Raa  Unit)  Jun.  1874 
BO  p rola 

IAQARD-AQ.1B3:  AaAMOogtaph-1831  Avail.  NTIS  HC  8S.80 
Tha  allaota  ol  total  alaap  loaa,  partial  alaap  loaa.  and  alaap 
ataga  deprivation  era  ravlawad.  with  pjrticular  attention  to 
parlormanoa  dacramant  and  operational  conaaquanoea  No 
oonalatent  or  uniform  parlcrmanca  dacramant  wav  found  In 
operation  atudlaa  within  tha  38  to  48  hour  range  ol  total  alaap 
loaa  moat  likely  to  be  axparlancad  by  aircrew  paraonnal,  even 
though  laboratoiy  atudlaa  Idanilfltd  dacramant  on  cartiin  typaa 
of  taake.  Phyalologloal  changaa  are  minimal  during  modarata  alaap 
Iota,  but  mood  ohangaa  are  clearly  noticeable.  The  moat  llkaly 
alaap  problama  lor  alroraw  mambara  art  thota  aatoolatad  with 
dltruptlqn  of  tltap-wakalulnaai  oyolaa  and  partial  alaap  loaa. 
Conalatant  parformanca  dacramant  It  dllllcuit  to  find,  but  marked 


Inoraiaa  In  fatigue  la  a common  Influanca  on  parformanca.  and 
It  intaraett  with  other  attataora  to  anhanco  tha  atratt-lnduoad 
phytlologlcal  ratponttt.  Deprivation  of  alaap  ataga  rapid  aye 
movamant  (REM)  or  ilatp  ataga  lour  producta  no  behavioral 
changaa  tupportiva  ol  aarllar  ballala  that  thaia  two  titgat. 
tapeolallv  ataga  REM,  art  naetttary  lot  allactiva  waking 
behavior  Author 


N78-10706||I  Advltoty  Group  lor  Aaroapaca  Ratiarch  and 
''  Davalopmanl.  Parla  (Franca). 

COLCi  RHYSIOLOOV,  RROTECTION  AND  8UNVIVAL 
Fr(rl||ab  Vogt  Lorantian  (Roy  Norwegian  Air  Force.  Oalol  Aug. 

■'  .1  ; 1944  44  p rail 

' IAaARD-AQ-ig4:  AOARDagraph-194)  Avail:  NTIS  HC  83.76 
Tha  pottlblllly  of  turvival  In  a cold  anvironmant  alone  or  In 
combination  with  other  phyalcil  ttraaaat,  Hat  moia  in  tha  Held 
ol  technology  and  anglneerlng,  than  in  modllylng  human 
phyalology.  Practical  point!  conoatning  aurvlval  taohniquat  and 
equipment  are  dltouiiod.  Tha  more  tetlout  problem  anoounlatad 
by  a aingla  min  with  almpli  aqulprnim  which  hii  tha  highoit 
poiilbli  alllolancy/wnight  ratio  li  coniidarad.  Author 


N7B-12887||I  Adviaory  Qroup  lor  Aaroapaca  Raaaarch  and 
Davalopmant,  Perit  (Franca). 

8IMULATIDN  AND  8TUDY  OP  HIOH  WORKLOAD  OPERA- 
TI0N8 

A.  N.  NIoholion,  ad.  (RAF  Inat.  of  Aviation  Mad.)  Oct.  (974 
' 1 26  p rail  Piaiontad  at  tha  Aaroapaca  Mad.  Penal  Spaclallat 
Meeting,  Oalo.  24-26  Apr.  1974 
(AQARD-CP-14ei  Avail:  NTIS  HC  8B.7B 

The  uaa  of  limulatlon  for  tha  evaluation  of  aircrew  parformanca 
In  high  operational  work  load  altuatlona  It  conaidarad.  For 
liidiviriual  lltlaa,  tea  N7S-12BBB  through  N7B-12603. 

N7B-12B88  School  of  Aaroapaca  Madicina,  Brooki  AFB,  Tax. 
BYBTEMB  BIMULATIONi  A OLOBAL  APPROACH  TO 
AIRCRIW  WORKLOAD 

Harry  M.  Hughti,  Btyoa  0 Hartman.  Raul  Qarola,  and  Paul 
Loiano  In  AOARD  Simulation  and  Study  of  High  Workload 
Oparatloni  Oct.  1974  14  p (For  avallablllly  aaa  N7B-12BB7 
03-B3) 

Alicrtw  workload  can  ba  atudlad  at  many  diflarant  Itvalt  ol 
dalill.  In  tha  moat  ganaral  itnia,  It  la  a function  ol  tha  total 
workload  Impott'  upon  a unit  In  raltllon  to  tha  number  ol 
urawt  In  that  unit.  An  airlift  ayatam  ilmuittlon  program  hui 
bean  daiignad  jting  thIa  global  approach  and  a number  ol 
limulatlon  atudlaa  hivt  bain  parlormad  Ouioomaa  In  tarma  ol 
tyiltma  allaotlvanaia  maaiurti,  craw  workload,  and  craw  wallara 
tnaaiuraa  will  bi  praaanlad  Author 

N7B-13B88  National  Airoipaoi  Ub  . Amitirdam  (Nathirlandal. 
A SIMULATOR  STUDY  TO  INVIBTIQATB  HUMAN  OPERA- 
TOR  WORKLOAD 

P.  H Wawarinka  and  J.  Smit  In  AQARD  Slmulailcn  and 
Study  of  High  Workload  Oparatloni  Oct.  1074  6 p rata  (For 
availability  aai  N7B-12BB7  03-63) 

Human  ratponaa  oharaotariitlni  In  control  altuatloni  ol  widely 
varying  dllllculty  wart  atudlad.  Tha  axpirlmant  wat  aimed  at  a 
batter  undirilanding  ol  tha  hunwi  oparalor  llmltitloni  In  tarma 
ol  control  allort  aa  Included  In  tha  optimal  cuntrol  modal. 
Band  on  tha  axparlmantil  riaulli  a control  allort  Index  la 
praaanlad.  Tha  pradictad  uontrol  effort  corralatai  axcallanlly  with 
aublaotlva  rallnga  and  laama  to  hiva  a uiatul  nahamllty'  Author 

N7B-12BBO  Royal  AIrcralt  Ettabllihmatil,  Farnborough  (England). 
Human  Factora  Qroup. 

LABORATORY  RESEARCH  INTO  HUMAN  INFORMATION 
PROCEB8INO 

Jo  H.  F.  Huddlaiton  In  AOARD  Simulation  and  Study  ol  High 
Workload  Optrallont  Ocl.  1974  3 p (For  availability  tea 

N7B-12BB7  03-63) 

Pilot  workload  can  be  axpratatd  at  the  cioplitg  with  two 
main  olutlari  ol  probitm.  One  oluatar  li  aquipmant  baiaci  and 
thaorttlotlly  amantbla  to  phytical  modalHng,  even  raplicamani. 
The  other  oluatar  la  amphatlually  to  do  with  humanity:  to  do 
with  thota  aliitlva  pai  tonal  gamblai  on  which  Ufa  It  (alt  to 
depend.  Pilot  workload  might  ha  tha  mtlntananoa  ol  a mental 
modal  anoompttilng  lhata  two  kindi  ol  lima  varying  Input:  the 
conilnuad  provltlon  ol  a menial  aolutiun  (or  two  aourcaa  n( 
uncartain  pioblam.  Raapaotabla  ttantler  lunollon  work  considart 
varied  Inputi.  monitor  outputt,  and  debate  black  box  nontanta 
with  a rare  (readont.  Author 
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N7B-12S91  Royal  Air  Fotci  Inn  ol  Aviation  Uadicina. 
Fatnborough  (England). 

CVALUATINQ  MKASUREt  OP  WORKLOAD  UIINO  A 
PLIOHT  SIMULATOR 

J.  M.  Rnlla,  J.  W.  Chapoalow.  R.  L Evani.  S.  J.  E.  Llndaay, 

and  A.  C.  Brownliij  (RAbI  In  AQAMD  Simulation  and  Study 
ol  High  Workload  Opaiailona  Cot.  19/4  13  p rala  (For 

uvailablllty  laa  N7E'12Sa7  03-F3) 

A (light  Initrumant  tralnar,  raiambling  a twin  lot  cominunloa- 
Ilona  aircralt.  waa  uaad  to  avaluata  quaatlannalra.  parlormance 
and  activity  analyala  maaiuraa  ol  pilot  worklnad.  Attampia  warn 
inaua  to  dlatlngulah  batwaan  Iht  phyalco'.  parcaptual  and 
rnontal  ci..mponanta  ol  workload.  For  thia  purpoaa  thrau  lllyht 
plana  warn  dovrsad.  ol  approattnatoly  aqual  duration,  dilloritig 
inatkedly  with  roapact  to  thv  thraa  abovo  componanta.  Six 
prolaialonal  pllota  Haw  aaoh  flight  plan  and  altar  landing  oomplatad 
quaatlonnalraa  to  aaaaaa  tha  workload  lavala  and  tha  taak  oonlant. 
During  tha  llinhia  vidao  raeoidlnga  wara  mida  ol  tha  pllot'a 
manual  and  iivr.imunicalloii  aotivlty.  'rom  tha  maaauraa  it  waa 
poaalbla  to  obtain  aignllloantly  dlRaranl  raaullo  ralailng  to  tha 
dlllaranl  flight  plana.  Thaaa  raaulia  wara  oapobla  ol  dlatlngulahlng 
batwaan  tha  thraa  oomponanta  ol  workload  rapreaantad  In  tha 
lllg  I.  Author 

N7B-12BS2  Royal  Air  Foroa  inat.  ol  Aviation  Madlolna. 
Farnborough  'rnnland). 

A PLIOHT  .iMULATOn  RTUDV  OP  MIBBILI  CONTROL 
PERPORMANCI  At  A FUNCTION  OP  CONOURRINT 
WORKLOAD 

K.  Q Q.  Corkindala  /n  /'  Slmulatlnn  and  Study  ol  High 
Workload  Oparallont  Ool.  1074  S p rala  (For  availability  aaa 
N7B-I2B87  03-B3I 

Eight  pllota  took  part  In  a part  taak  almulatlon  ol  tha  dallvary 
ol  a atand-oll  alr-to-aurlaua  guldad  wi  ■.  ...  x"'  k phaaa 
ol  a aortia  waa  almulatad.  Thli  phaia  laitad  aoma  3 mlnutaa 
and  Inoludad  a low  laval  run  to  tha  waapon  ralaaaa  araa. 
waapon  ralaaaa,  targat  dataotlon  on  tha  TV  monitor  diaplay  and 
tha  aiming  ol  tha  mlualla  at  tha  ‘trga,  r-uur  lavala  ol  workload 
wara  atudlad  Tha  raiulti  ahowad  that;  It)  parlormanua  at  tha 
mlaalla  uontrol  waa  dagradad  by  Irioraaaaa  In  ooncurrant  workload: 
and  (21  manual  flight  control  and  auto. pilot  monitoring  waia 
advatcaly  allaotad  by  ooncurrant  mlaalla  ooittral  taaka.  Author 


N7B-12BS3  Aaroipaoa  Madloal  Raaaaroh  Laba..  Wright- Pattaraon 
AFB.  Ohio. 

BIMUIATION  OP  HIOH  WORKLOAD  OPIRATIONt  .id  AIR 
TO  AIR  COMBAT 

F M.  Holdan,  0 B.  Hogara,  and  C R.  Raplogla  /n  A CARD 
Simulation  and  Study  ol  High  Workload  Oparahn-ta  t-:  1974 
4 p tala  (For  availability  aaa  N7B.12BB7  03-B3i 

Workload  maaauramanta  lor  tha  atudy  and  analyala  ol  human 
paiFormanoa  ara  analyiad  to  provida  alfaotlvanaaa  varaut  daaign 
data  with  apaclllo  aaamplaa  fiom  air  to  air  combat  man-ln-tha-loop 
almulatlona.  Tha  report  oonclttdoa  with  a dlacuvalon  of  man-ln-tha- 
loop  almulatlon  aa  a tachnlqua  lor  ayatart  apaoillc  human 
performanca  data  and  ai  a aourca  (or  tha  data  raquirad  lo  davalop 
gantral  niathoda  and  taohniqu-ii  lor  .radloting  lha  parfotmartoa 
of  mannad  waapon  ayaiama.  Aolhor 

N7B-12BB4  Dunlap  and  Ataoclataa.  Ino . la  Jolla.  Calif. 

PILOT  LANDINO  PIRPORMANCi  UNDIR  HIOH  WORK- 
LOAD CONDITIONB 

C.  A.  Briotaon  In  AQARO  Simulation  and  Study  of  High  Workload 
Oparatlona  Cot.  1974  10  p rala  (For  availability  aaa  N78- 1 2687 
03-B3' 

A longitudinal  iludv  ol  pilot  oarrlar  landing  ptrlormanoa  wat 
oonduotad  to  daiorlba  tha  Influanoa  of  prolongad  oparatlona  on 
pilot  patformtnoa.  A Inndlng  patformanct  critarlon  pravloualy 
validated  In  a flaal  anvlronmanl  waa  uaad  to  maaaura  and 
oompaia  pilot  and  aquadron  parlormanoa  varlatlona  ovat  lima. 
Thraa  lavala  ol  cumulativa  workload  ware  dallnid  to  evaluate 
.oonoomllant  cliangea  In  parlormanoa  aaioolotad  with  each 
workload.  Pilot  landing  parfcimanoa  Improved  over  time  with 
more  imptovamant  found  In  night  parforminca  than  day.  Tha 
Influanoa  ut  praotloa  on  carilar  landlnga  la  diacuiiad  In  raletlon 
to  high  cumulallva  workload.  Tha  parlormanoa  crllarion  waa  uiad 
to  Identify  potential  night  pllota  on  the  baali  ol  landing  ptollolattoy. 
High  and  low  prollolanoy  pllota  alao  wara  Idantlllad  and  diognoatlo 
training  Information  piovidad.  Author 

N7B.12B96  Dafanot  and  Civil  Inat.  of  Envlronmantal  Madlolna. 
Dowitavlaw  lOntarlol. 

AIRCRIW  WORKLOAD  AND  HUMAN  PERFORMANCB: 
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THE  PROBLEM  PACINO  I HE  OPERATIONAL  COM 
MANDER 

W.  D.  Uacnamara  In  AQARU  Simulation  and  Study  of  High 
Workload  Oparatlona  Oct.  1974  6 p rala  (For  avallabllltv  aaa 
N7B-12B87  03-631 

The  Information  available  to  an  opatatlonal  commandar  ort 
tha  rallabihty  and  aarvlctaolllty  ol  the  human  ooritponanl  In  lha 
air  waapona  ayatam  la  limited  whan  oomparad  to  that  available 
for  the  Bitoraft  and  othar  ayatuma  oomponanta  Tha  common 
uaa  ol  total  flying  houra  doaa  not  provida  the  commiiidir  with 
Information  conalalant  with  that  now  avallabla  from  alroraw 
workload  and  parlormanoa  atudlaa.  A buala  lor  ntid  Iht  background 
In  tha  development  ol  a trail  approituli  to  providmu  uummandara 
with  better  Inlormatlon  on  the  htimun  uumpuiiant  la  daacribad. 

Author 

N7B>j2BBt  School  ol  Aaroapaoa  Madlolna,  Brooke  AFB,  Tax. 
Envlronmantal  Phyalology  Branch. 

ENDOCRINE-METABOLIC  INDIOBB  OP  AIRCREW  WORK' 
LOADi  AN  ANALVBIB  AOROBB  RTUDIBS 
Hanry  B.  Halt,  Richard  C.  McNaa.  Jaintt  P.  Ellla,  Jr.,  Ralph  R. 
Ballinger,  and  Bryoa  0.  Hartman  In  AQARO  Simulation  and 
Study  of  High  Workload  Oparatlona  Oot.  1 B74  B p rnia  (For 
availability  aaa  N7B-12B87  03-B3) 

Endocrine  malabollc  maaauraa  have  bean  tub|aotad  lo  a 
oroit-Baotlonal  analyala  In  an  allort  lo  laoartaln  lha  bttlo  relation 
ol  tndoorlna  mattbollo  aotivlty  to  tha  workload  In  either  actual 
or  almulatad  fllghta.  For  tha  praatnt  purpoaa,  load  rapraaanti 
dagraa  of  fight  difficulty  multiplied  by  duration.  Difficulty  wot 
bated  upon  USAF  expert  ranklngt.  and  duration  waa  bated  upon 
Iriotlont  of  I day.  Mulllpla  linear  ragraatlon  analyala  wat 
parformad  on  data  tor  urinary  apinaphrint,  norapinaphrint, 
17-OHCS,  urea.  Nt.  K.  and  the  Nt/K  ratio.  Thit  raporl  pratanta 
tha  llndlngt  In  tha  flrat  phatt  ol  the  orott-tactlonal  atudy 

Author 

N7B-12BB7  Inatituta  nl  Aviation  Madlolna.  Fuaratanlaldbruok 
IWaat  Qarmany). 

TIME  DEPENDENCE  OP  THE  PLIGHT  INDUCED  INCREABE 
OP  FREE  URINARV  CORTISOL  SECRETION  IN  JET 
PILOTB 

Q.  Ulbrachl,  E.  Malur.  R.  Rothanluaaar,  and  K.  V Warder  In 
AQARD  SImulallon  and  Study  ol  High  Workload  Oparatlona 
Oot.  1974  B p tala  IFor  availability  tat  N76.12B87  03-S3} 

A modllltd  compatlllVB  protein  binding  attay  ol  fraa  urinary 
eortltol  uiing  t tingle  toivtnt  axtraotlon  and  a oortltol  binding 
globulin  from  a dakamathatoria  tuppraaaad  mala  tub|aot  wat 
davalopad.  Tha  tapartllon  of  bound  and  fraa  oortltol  wat 
parlormad  by  idtorptlon  ol  the  fret  eorlltol  to  daxiran  coated 
charcoal.  Tha  lariiltlvKy  ol  tha  mathod  allowa  to  mtaaura  at 
low  at  0.2  ng  par  lube.  In  tavan  F-tOA  pllota  flying  two  mittlona 
a day  lita  24  hr  Itaa  urinary  cortliol  taorailon  waa  ilgnllloantly 
hightr  compared  to  12  pllult  on  day  ol  rail.  Whan  26  F-104 
pllota,  12  RF  4E  pllota  and  14  waapon  lyitam  oparatora  IWBOl 
wara  tvaluaitd  by  ntaaiurlng  fraa  urinary  oortltol  axorillon  In 
abort  Intervalt  It  could  be  damonitritid,  tlitl  only  the  pllota 
flying  ttrly  In  tha  morning  thowad  an  anhancamtnt  ol  tdranooortl- 
cal  aotivlty  compared  lo  normal  oontrolt,  auggatting  a chariga 
of  axoltablllty  ol  tha  hypoihalamo-pltultiry.adraiial  ayatam  during 
lha  day  Author 

N7B-12B9B  Navy  Madloal  Nauropayohlitrlc  Rataaroh  Unit,  San 
DIago.  Calif. 

EMOTIONAL  AND  BIOCHEMICAL  EPPECTB  OP  HIOH 
WORKLOAD 

William  B.  MoHugh,  Paul  Ntiloh,  and  C A.  Briotaon  (Dunlap 
and  Ataoclataa,  Inc..  La  Jolla.  Calif  ) In  AGARD  Simulation 
and  Study  ol  High  Woikload  Oparatlona  Oot.  IB 74  9 p raft 
(For  avi 'ability  tea  N 75-12687  03-B3I 

A preliminary  longitudinal  multifiolorlal  atudy  of  tha  Inter- 
ralatlonahlpa  of  blouhtmicul.  muod,  biographical  faotora  and 
landing  parlormanoa  under  high  work  load  coridllloni  haa  baan 
carried  out  with  U.  S.  Naval  Avialori.  Lavala  of  tarum  oholattarol. 
tarum  urio  acid,  blood  laotala.  pyruvate,  and  mood  ttaattmaritt 
wara  made  during  parlodt  of  non-living  aotivlty  and  during  parloda 
of  Inorataad  cumulativa  work  load.  (Jrlo  cold  viluaa  tall  during 
modartia  oumuletlva  work  load,  and  oholattarol  valuaa  fall  during 
high  cumulativa  work  load.  Inoraatad  varlablllly  ol  pyruvate  and 
laciata  wnra  noted  with  Inoraatad  cumulallva  wurk  load. 
Inoraatad  outnulallva  work  load  did  rtot  allaot  emotlona  or 
parlormanoa  but  altaiad  mood  attoolatlon  pattarna  and  altarod 
lha  ralatlonahlpa  of  mood  and  performanca.  Exparlanou  waa 
oorrelttad  with  parlormanoa  under  tnro  ountulativo  work  load 
aandltlorit.  Fmotlon  corrvlaied  with  petfurmanoa  under  high 
cumulallva  work  load  oundlllona.  Author 
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N7B-12B99  Dunlip  ind  AitoclitM,  Inc..  I«  Jolli.  Calif. 
PREDICTION  OF  PILOT  PERFORMANCE'  BIOCHEMICAL 
AND  BLEEP-MOOD  CORRBLATEB  UNDER  HIOH  WORK- 
LOAD CONDITIONS 

C.  A.  Brlotton.  W.  B.  McHugh  INivv  Med.  NcuroptYOhlltdc  R«(. 
Unit),  and  P.  Naitoh  (Navy  Mad.  Nauropiyohlattlo  Rat.  Unit)  In 
AOARD  Simulation  and  Study  of  High  Workload  Oparatlont 
Oct.  1974  10  p raft  (For  tvallablllty  aac  N7B-12BB7  03-B3) 
A prallmlnaty  longitudinal  atudy  of  lha  factora  tffacting  tha 
oarriei  landing  patformanca  of  naval  avittort  undar  high  workload 
oonditlont  hat  baan  carried  out.  Uting  atapwlaa  •nultlpla  ragraatlon 
techniquat,  a aubatantlal  portion  of  lha  variability  in  landing 
parformanen  ooL'Id  ba  accounted  for  by  tlx  factora  under  la'O 
oumulativa  workload  condltiona  and  by  aavan  factora  undar 
modarata  oumulativa  workload  con'."tlont.  High  oumulativa 
workload  oonditlont  tharply  raduoad  pradlctiva  ability.  Although 
apaoiric  aircraft  axparlanca  and  total  flight  axparlanoa  ware 
Important  prtdiotora  of  tvaraga  landing  partormanoa,  blood 
bloohamicti  Itvala  and  emotional  atatat  had  aignifinant  pradictiva 
ability.  Sliap  pattarna  relate  ttrongly  to  parformanca.  Tha  factora 
that  datarmint  landing  parformanca  change  at  oumulativa  at 
workload  Incrattaa.  Author 


N7B-12600  Royal  Air  Force  Strike  Command.  High  Wycombe 
(England). 

LONG  RANGE  AIR-TO-AIR  REFUELLING:  A BTUDV  OF 
DUTY  AND  BLBEP  PATTERN! 

N.  H.  Mllla  and  A.  N.  NIcholton  (RAF  Init.  of  Aviatloil  Mad.) 
In  AQARD  Simulation  and  Study  of  High  Workload  Oparationa 
Oct.  1974  Bp  rafa  (For  availability  tea  N7 5- 12587  03-BS) 
The  claap  patterns  of  ground  craw,  pllota  and  tankor  crawt 
Involved  In  a long  range  alr-to-air  refuelling  mltllon  have  boon 
raittad  to  their  duty  hours.  During  such  oomplak  aptraliont 
workload  may  vary  contidarably  and  tha  damanda  ptaoad  on 
aoma  aircrew  may  ba  vary  high.  It  It  auggattad  that  tha  duty 
houra  demanded  of  individual  aircrew  thould  ba  related  to  thair 
overall  workload.  In  thia  way  it  may  ba  pottlbla  to  maintain  an 
acoaptabla  tlaap  pattern  In  all  aircrew  and  antura  that  no  Individual 
pilot  or  craw  mambar  It  tub|aotad  to  axcattlva  duty  houra. 

Author 


N7B-13801  Supreme  Haadquartart  Alliad  Pewara  Europe 
(Shape).  Caataau  IBalglum), 

HIGH  WORKLOAD  TASKS  OP  AIRCREW  IN  THE  TACTICAL 
STRIKE.  ATTACK  AND  RECONNAISSANCE  ROUS 
F.  TarBrtak  In  AQARD  Simulation  and  Study  of  High  Workload 
Oparationa  Oct,  1974  3 p (For  avallabllily  laa  N7B-12B67 
03-631 

H'gh  workload  tatka  are  outlinad  tor  aircrew  performing  three 
diitinot  tactical  rdaa,  namely  tha  atrlka,  the  attack  and  tha 
taconnaliaanca  rolaa.  Tha  total  mlaawn  It  covarad,  which  la  from 
the  time  lha  pilot  raealvat  hit  oruara  until  tha  debriefing  following 
tha  flight  hat  baan  eomplatad  At  tha  aama  dlffarancat  batwaan 
each  role,  as  ralaltd  to  workload,  are  printed  out  so  that  a 
fairly  raallitio  comparison  can  ba  made  at  to  the  workload  of 
etch  category.  Authoi 


N7S-12fK>2  Rb-yal  Air  Foroa,  BInbrook  (England). 

THi  AIR  DEFENCE  ROU 

.1.  Hutchinson  In  AOARD  Slmulslkin  and  Study  of  High  Workload 
Opsratinna  Oct.  1B74  B p (For  availability  saa  N7B-12B87 
03-B3) 

In  conaldarlng  tha  workload  Involved  In  tha  air  dalanta  nila. 
It  la  Important  to  ba  clear  at  to  'ha  dimantloni  of  tha  tub)ool> 
On  tha  I me  hand,  any  air  dafania  situation  will  pota  a problam 
which  01  n ba  daflnad  In  abaoluta  mathamatioal  tarmi,  and  whose 
solution  Implies  i certain  dagraa  of  aftort.  Tha  atatnoa  of  air 
dafanx-!  is  that  th>  Intruder  will  aal  about  making  tha  dafandar't 
task  as  difficult  at  possible:  tha  tactlci  ha  ad^ta,  In  addition 
to  making  tha  problam  lata  tractabla.  may  alio  rsduoa,  through 
ttraat.  fatigus.  fear  or  lovaral  more  factors  tha  ability  of  tha  air 
difanta  craw  tn  aolva  tha  problam.  Tha  ptrcalvad  workload  facing 
tha  orawa  whoso  sblllty  Is  thus  Impaired  may  prove  to  ba  beyond 
thslr  capability.  Pilots  need  training  against  all  potilMa  throats 
from  eupertonio  air  launched  mirsllar  at  high  laval,  through  high 
lubaonlc  bombor  psnatratlont  at  low  laval,  to  sir  combat 
manoeuvring  against  fightai-typc  alrorcft.  This  range  of  poiiibllitias 
Includta  hafd-on.  bsam  and  rear  attacks  with  mlisllaa,  guns  or 
both,  praatad  home  althai  aoml-automatloally  using  alactronlcally 
coiTiputtd  slsarlng  informallpn.  or  visual  Information.  Author 


N7B-12SOB  School  of  Aatospaca  Mtdiolna,  Biooks  AFB,  Tax. 
PHYSIOLOGICAL  COSTS  OF  EXTINOBD  AIRSORNB 
COMMAND  AND  CONTROL  OPSHATIONS 

Ralph  R.  Bolllngat,  Robert  D.  ODonnall,  and  Bryca  0.  Hartman 
In  AGAHD  Simulation  and  Study  of  High  Workload  Oparallons 
Ocl.  ig74  9 p raf  (For  availability  saa  N7B-12B87  03-B3I 
During  Exarolsa  Night  Star  tha  parsonnol  of  tha  National 
Emargsney  Airborne  Command  Post  sueesMlully  documantod  thslr 
ability  to  maintalr.  a continuous  airborne  alert  (or  an  axtandad 
period.  Biomedical  evaluation  showed  that  parformtneo  was 
maintained  by  lha  miialon  teams,  flight  craws,  and  ground  aupport 
parionnal.  Wfiin  sicnificsnt  fatigue  did  occur,  whether  In  flight 
or  On  tha  ground,  it  davalopad  near  tha  beginning  of  the  axaroisa. 
Tha  only  citaa  of  mnrkrd  or  paralstant  fatigue  wars  aoan  In 
thoit  groups  whose  day/nIght,  work/rost  c^as  wart  thiftad 
and  opn  ba  attributed  In  major  pan  to  the  ratultlng  slaop  loaa. 
Huwavar,  all  groups  appoarad  to  adapt  to  thaIr  new  work  sohoduloa 
•s  tha  axarclia  prograssad.  Author 


N7B-1B306:|I  Advisory  Group  lor  Aarcapacs  Hasaarch  and 
Davelopmant.  Parle  (Ftanca). 

ORIiNTATION/DISORIENTATION  TRAINING  OF  PLYING 
PERSONNEL:  A WORKING  GROUP  REPORT 

A.  J Sanson,  ad.  Nov.  1974  62  p refs 
(AQARD-R-e26l  Avail:  NTIS  KC  $4.25 

Orientation  /disorianlallon  training  la  rsviawtd  of  military  and 
civilian  aircrew  In  NATO  cuuntrlas.  Dsllclanclai  In  currant  programs 
■ra  discussed  and  24  racommandatloni  made  tor  Imptovnmant 
ol  ground  and  In-lllght  training.  Sections  of  the  rapvrt  revlaw 
ground  bsxad  training  tachniquas,  tha  uaa  of  famlliarliitlon 
davicas,  more  complex  trainers,  and  atpacis  of  In-flight  training. 
Descriptions  of  lha  conduct  of  ground  and  In-flight  damonatratlona. 
a spaoiman  lecture  syllabus,  and  a ipacifioatlon  lor  a famlllarliallon 
davict.  are  given.  Toploa  requiring  further  research  or  davelopmant 
are  idantllltd.  Author 


N76-2B782||I  Advisory  Qroup  lor  Asrospict  Rassarch  and 
Davelopmant,  Paris  IFranca). 

HIGHER  MENTAL  FUNCTIONING  IN  OPERATIONAL 
ENVIRONMENTS 

Bryca  0.  Hartman,  ad.  (School  of  Aerospace  Mad.,  Brooks  AFB, 
Tax.)  Apr  1S76  62  p rsfs  Ptssanlad  al  Aerospace  Med. 

Panel  Specialists  Maating,  Ankara,  21  Ocl.  1976 
IAQARD-CP-181:  ISeiN-92'83B-l21 6-21  Copyright.  Avail' 
NTIS  HC$5.00 

Psyuhophyalology  ol  Might  slrass  and  human  lactors  anglnarr- 
Ing  lor  mllllary  aviation  svsiams  It  altboratsd.  For  individual 
tillas,  saa  N7B-25783  through  N76-26793. 

N7B-287B3  Ferierul  Aviation  Admlniatrallon.  Wauhington,  D.C 
Olfica  of  Avlallon  Medicine. 

DEFINITION  AND  MEASUREMENT  OF  PERCEPTUAL  AND 
MENTAL  WORKLOAD  IN  AIRCREWS  AND  OPERATORS 
OF  AIR  FORCE  WEAPON  SYSTEMS,  A STATUE  REPORT 

Slagirlad  J.  Gerathawohl  In  AOARD  Higher  Mental  Functioning 
In  Opsrallonal  Environment!  Apr.  1976  7 p rels  (For  availability 
saa  N7e-26782  16-531 

The  dotarmlnatlon  of  pilot  and  aircrew  workload  using 
psychological,  physiological,  and  oparatlonal  crlierla  hai  ylalded 
valuablo  leaulta  Methods  used  in  civil  aviation  nan  be  applied 
with  appropriate  modlllcatlona  to  military  problami.  However, 
workload  maaiurernanti  aaaoclatad  with  highly  complex  and 
demanding  condltiona  are  atlll  ditllcull.  Data  are  not  available 
hum  actual  combat  mlaaloni.  Tha  results  obtained  by  slmulstion 
are  promising  and  may  be  Improved  by  the  ttandardliatlon  ol 
methods  and  the  application  of  siatlatinal  approachai  and 
mathematical  models.  Author 

N76-2B7E4  School  of  Aatoipaoe  Medicine,  Brooki  AFB,  Tex. 
THE  CORRELATIONAL  STRUCTURE  OF  TRADITIONAL 
TASK  MEASURES  AND  ENGINEERING  ANALOGUES  OF 
PERFORMANCE  IN  THE  COGNITIVE  DOMAIN 

Richard  C McNee.  Richard  A.  Albanata,  Will  nm  G.  Jiokion, 
William  F.  Storm,  and  Bryca  □.  Hartman  In  AGARD  HIghar 
Mental  Functioning  In  Operational  Environments  Apr.  1676 
e p raft  IFor  availability  tea  N70-26782  16-53) 

Standard  parformanca  maaaurea  from  a trndltlonal  battery 
of  taaka  [the  Neptune  battery)  were  compared  with  simulated 
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antiaircraft  gunnery  activities  under  reveral  configuratlone.  These 
measurea  were  found  to  correlate  only  to  a moderate  degree, 
with  the  highest  canonical  correletlon  between  the  two  sets 
being  72  Preliminary  modeling  of  the  subject  reactions  un  the 
simulation,  a compensatory  tracking  task,  has  been  accomplished 
using  control  theory  methods  A tuntative  concliiKion  from  this 
work  Is  that  the  transfer  functions  sesociated  with  random  Inputs 
are  reasonable  to  use  for  this  compensalorv  irackirig  task,  which 
involves  both  doterminislic  and  rsndoin  inputs  Author 

N7e>26786  Milan  Univ  (ttnly). 

A STUDY  OP  BEHAVIOUR  DURING  A TRIAL  OP  VIGILANCE 
IN  NON  PILOTINQ  PERSONNEL 

Ferdinundo  and  Frunc«Hi:u  Hiiviiccia  /n  AGARD  Higher 

Muntal  Functioning  in  Opiirationul  Enviruiuiiuntn  Apr  1976 
6 p rufa  (For  availability  see  N76-2B782  ie  fi3} 

Subjects  highly  experienced  in  uir  traffic  flssoBsrnotd  and 
decision  making  tasks  underwent  a performance  irial  involving 
visual  vigilance  In  a simuiateci  operative  anvlronmorit  Data  were 
coilected  by  administering  seif  rating  scains  and  recording  both 
reaction  times  end  brain  potentials  Statistical  analysis  of  dote 
was  performed  with  parumetric  end  non  paramotric  tests  Ail 
types  of  approach  proved  to  be  of  value  in  the  assessment  • f 
performance,  although  the  greater  utility  of  computorUed 
neurophysiological  evaluation  must  be  omphaai^iorf  <oi  an  advance 
In  methodology.  Author 


N76'26786  Pacific  Missile  Test  Center,  Point  Mugu,  Calif 
SOME  PRACTICAL  CONSIDERATIONS  FOR  PERFORM- 
ANCE TESTING  IN  EXOTIC  ENVIRONMENTS 

Robert  S Kimnedy  and  Ronald  A.  Bruns  In  AGARD  Higher 
Mental  Functioning  m Operational  Lnvirunments  Apr  1976 
6 p tefs  (For  availability  see  N76  25782  16'53) 

Carrolatluns  and  normative  data  far  six  different  versions  of 
an  uuditory  viyiljnce  task  are  prasented  for  approximately  100 
males  Ir^  adifitlon.  other  findings  about  affects  un  petforinancos 
of  pructice.  distractions,  threat  strasB.  and  (Utcrall  tiirluiluiu  ii 
are  discusuad.  Instiuutiuiiu  (or  appaiatuij  constriiailon.  snoiiiHi- 
and  admlnlslrution  are  reported  Authui 

N76-26787  Oeulsche  Furschungs-  und  Versuchsanstalt  luer 
Luft-  und  Raumfflhrt.  Bed  Godosberg  (West  Germany). 

AIR  OPERATIONS  AND  CIRCADIAN  PERFORMANCE 
RHYTHMS 

K.  E Klein,  H M Wegmenn,  G.  Atlienassunes,  H Hohlweck. 
ami  P Kuklinski  In  AGARD  Higher  Muntal  FuncUoiiing  in 
Operational  Environments  Apr  1979  12  p refs  (For  uvailabllitv 
see  N76-25782  16-63) 

(Coritruci  F33816-7Q-C-1  598) 

Experimental  rusults  and  pertinent  data  from  hteralura  on 
circedian  behavioral  rhythms  and  then  modiftoattone  through 
various  factors  are  ruviewed.  Considered  are  operations  uf  uircrows 
round  ihu  clock  and  un  tranamerldian  routes,  some  poasibilitlos 
of  appioprintn  scheduling  am  discussnd  Author 


N76-26788  School  of  Aeruspucu  Mudicum.  B'ouks  AFB.  Tux 
THE  HUMAN  A8  AN  ADAPTIVE  CONTROLLER 
Richard  A.  Albenaue.  Richard  C.  McNeu.  Edward  J Engulkun. 
Peter  H.  Henry,  and  Bryce  0.  Hartman  In  AGARD  Hiyhui 
Mental  Functioning  in  Operational  EnvironmentB  Apr  1976 
8 p lufs  (For  availability  see  N70*26762  16-63) 

During  flight,  aircrew  rnembBib  often  function  us  subsystems 
111  fuedbuck  control  loops  In  {lartlculer.  visual  trucking  tasks  havu 
been  studied  for  many  years.  For  thusu  tasks,  it  has  buun  ob.servod 
that  the  human  olturs  his  control  actions  whnn  Ihu  devicii  to  bo 
controlled,  or  when  the  baridwidttr  of  t)i<>  styrru)  to  l)u  tracked, 
is  changed  Thus,  the  fiuman  operator  oppears  to  hn  rin  adaptive 
controller  Tins  article  reviews  tliu  adeptivo  nature  of  man  s t;onlrol 
functrrm  using  preyiously  pubirsliud  data,  and  intruducus  Inforiuti 
tion  tfreory  rnetucs  whicli  show  a rogulanty  m theso  data  AIbo. 
new  data  obtained  from  twelve  subjects  flying  Bimelutor  while 
under  the  influence  of  orally  udtTiini'itured  190  proof  alfiyl 
alcohol  (0-0.  0 3 0 6.  and  0 9 gn^u/kg  body  wuiyht)  are  preHuntud 
Tlmsti  resultK  ere  related  to  [iruviuus  stiidius  using  both  contioi 
and  inforrmUiorr  theory  inutncs.  Author 

N76'?.57S9  Civil  Aoronr^edtcnl  Inst..  Oklahoma  City.  Okin 
Aeronautical  Center 

ASSESSMENT  OF  PERCEPTUAL  AND  MENTAL  PERFORM- 
ANCE IN  CIVIL  AVIATION  PERSONNEL 


Siegfried  J.  Garathewohl  (FAA,  Weshington,  D C.j,  W.  Daar> 
Chiles,  and  Richard  I Thackrey  In  AGARD  Higher  Mental 
Functioning  In  Operationel  Enviionmunts  Apr.  1976  4 p rofs 
(For  availability  eee  N76-25782  1o-G3) 

A series  of  experiments  wore  conducted  in  order  to  study 
functions  of  rolevanco  to  aircrew,  pilot,  and  ATC  psrfoimance 
They  concerned  the  aesesament  of  mortal  functiotti  and 
complex  performance  on  single  operators  end  five  man  crews 
while  monitoring  static  and  dynamic  piocesses.  of  percaptual 
motor  tracking  ability,  as  wall  as  group  problem  solving.  Operator 
proficiency  was  measured  at  various  levels  of  demand  induced 
by  the  simultanecus  peiformance  of  different  combmatlons  of 
taf»ks.  requiring  the  exercise  of  psychologicel  and  mental  processes 
It  was  found  thot  multiple  task  performance  vailed  significantly 
Hs  u function  of  information  input  and  gioup  interaction. 
Substantial  correlations  were  obtained  between  perceptual  motor 
type  problem  solving  and  mental  ability  tests.  Moreover,  the 
ruBults  obtained  from  two  tracking  talks  suggaot  thst  a central 
process  exerts  a regulatory  influence  on  a variety  of  phyilological 
variables  during  Increased  atterdion  demand  and,  furthermore,  n 
correlation  exists  between  the  ability  to  eusisin  attention  and 
personality  characteristics  of  the  operator.  Author 


N76-2b7B0  Surrey  Univ.,  Guildford  (England) 

EMOTIONAL  STRESS  AND  FLYING  EFFICIENCY 
L.  R C.  Haward  fn  AGARD  Higher  Mental  Functionlr^g  in 
Operational  Environments  Apr  1976  5 p refs  (For  availability 
see  N76-26782  16-53! 

A comparative  study  of  the  affects  of  amotlonsl  and 
intellectual  stiasa  upon  flying  performance  Is  dascrlbed.  Ten  pilots 
with  self  confessed  emutlonal  problems,  but  certified  medically 
fit  to  fly  wore  matclied  approximately  for  age  and  flying  experlerKS 
with  ten  pilots  nonfeislng  to  no  emotional  problems.  Emotlonsl 
stress  wa.s  Induced  by  a clinical  abrasetive  technique  and  msatured 
In  torma  of  psychophyslological  concomitants.  Intellectual  itress 
was  Induced  by  the  PASAT  tuohnlque  which  Is  an  automated 
numerical  task  designed  to  produce  mental  overload.  Flying  eklll 
was  measured  in  the  pruRence  and  absence  of  both  types  of 
sitess  separately  by  means  of  a crossover  deilyn.  The  raaultii 
show  significant  differences  in  flying  performance  batwasn  the 
two  groups  and  between  the  two  types  of  stress  It  is  demonstrated 
that  Intellectual  stiess  produces  Impaired  flying  skill  which  Is 
predictable  both  in  deyrea  and  duration,  whereas  emotional  stress 
produces  substantially  more  sevete  but  flucluating  degrees  of 
Impairment  of  unpredictable  duration.  The  use  of  a paychomet- 
rlu  technique  using  pmsona)  keywords  and  phyiiologlcel  r^tonltor- 
Nig  clearly  differentiates  the  two  groups  of  piloti  ind  indicates 
the  oilQins  of  emotional  stress.  Its  possible  use  for  screening 
aircraft  captains  before  In^poitant  miBtilons  i»  examined  Author 

N76-26761  Deforice  and  Civil  Inst,  of  Environmental  Msdiclnu. 
Downsview  (Ontario!. 

A CONCEPTUAL  MODEL  FOR  OPERATIONAL  STRESS 

William  A.  LePugu.  Robert  F.  Thutcher,  and  Peter  J.  Dean  In 
AGARD  Higher  Mantel  Functioning  in  Operational  Envlronnient!! 
Apr  1976  5 p refs  (For  availability  see  N76-25782  16-63) 

lit  the  Canadian  Forces,  as  in  the  NATO  Air  Forces,  there 
are  a variety  of  stiussfvtl  operations.  In  discussing  these  complex 
stress  situalions  with  operational  commanders,  it  wus  found 
beneficial  to  utilize  a conceptual  mooel  to  desenbu  the  circuinstun- 
CUB  This  model  is  describod  and  cliocussed  Author 


N76-257B2  Aerospace  Mudlcel  Rertearch  Labs.,  Wrlght-Patterson 
AFb.  Ohio. 

SECONDARY  TASK  ASSESSMENT  OF  COGNITIVE 
WORKLOAD  IN  ALTERNATIVE  COCKPIT  CONPIQURA- 
TION8 

Robert  D.  ODonnell  In  AQARD  Higher  Mental  Functioning  in 
Operational  Environments  Apr  1976  4 p refs  (For  avuilability 
500  N76-2B702  16-63) 

(AMRL-TR-7R-49) 

New  developments  in  cockpit  dusign  introduce  significantly 
gruutor  cognitive  demand  on  the  crew  inembur  In  a suries  of 
pilot  Htudius.  traditional  secondary  taak  reserve  capacity  concepts 
were  modified  to  be  used  at  sub-maximal  levels  of  workload.  A 
primary  flight  simulation  was  performed  slmulteneously  with  the 
(tern  recognition  task.  This  task  wus  chosen  heceusu  the  Intercept 
and  olopp  functions  of  the  memory  load/reaction  time  function 
appear  to  independently  usbeas  cognitive  and  sensory  motor 
workload.  The  sucundary  task  shows  reliable  and  consistent 
changes  with  variations  in  workload  and  appears  promising  as 
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■n  objtcllvi  intttura  of  highir  mtntll  (unctlont.  Auditory  and 
vliuil  vtriioni  hiva  baan  conatructad.  and  furthar  validation 
atudlaa  ara  baing  carriad  out.  Autbor 

N7(-2B7>S  School  of  Aaioapaca  Uadicine.  Orooka  APB.  Tax. 
THI  IFFECTB  OF  TWO  •TRISBORS  ON  TRADITIONAL 
AND  INOINECRINO  ANALOQUBS  OF  COONITIVK 
FUNCTIONING 

William  F Storm.  Slchard  C.  McNaa.  Richard  A Albanaaa.  and 
Bryoa  0 Hartman  In  AQARD  Higher  Mental  Functioning  In 
Operational  Environmenta  Apr  19  /6  12  p rafa  (For  availability 
tea  N76.257B2  IS-BSI 

The  aanaitivitiea  to  streis  of  traditional  peychomatrlc  maaauraa 
and  human  oparator  technology  anglnaarlng  paramaiaia  ware 
comparad  In  two  axparlmanta  In  tha  firat  atudy,  tha  aflacta  of 
mild  (B.OOO  ft|  and  moderate  I IB, 000  ft)  hypoxia  warn  aaaeaaad. 
In  tha  aacond  atudy,  atxndby  alart  duty  waa  almulaiad.  Syatamatlfi 
comparlaon  iwaa  mada  between  performance  following  auddan 
awakening  and  performance  tallowing  anforoad  wakafulnaaa.  A 
battery  of  laaka  amphaaltlng  cognitive  procaaaaa  ganatatad 
traditional  parformanca  maaauraa  Paychomotor  functlona  Involving 
vigilance,  problem  aolvlng,  abort  term  mamory,  and  cnmpanaatory 
tracking  ware  axarclaad.  In  addition,  a two  dimanilonal  tracking 
laak  provided  traditional  laak  moaauraa  and  human  operator 
anglnaarlng  pararnatara.  Tha  propartlei  of  tha  laak  ware 
ayatamatlcally  varied  and  modali  davalopad  lor  each  condition. 
Both  tha  tradlllonal  taak  maaauraa  and  tha  HOT  modal  paramatare 
ware  analyiad  lor  changaa  auggaatlva  ol  allarallona  In  cognitive 
functioning.  The  data  auggaal  ilgnllloent  Influancaa  of  both 
atraaaora  on  oognltlva  functioning.  Convanllonal  parformanca 
maaauraa  from  the  HOT  lack  were  more  aanelllva  to  tha  etraaa 
aflacta  than  lha  traditional  taak  battery.  Author 


64  MAN/SYSTEM  TECHNOLOQV  AND  LIFE  SUPPORT 


64  MAN/SYSTEM  TECHNOLOGY 
AND  LIFE  SUPPORT 

Includda  humon  onglnoarlnu,  bintechnoloQy,  and  space 
and  protective  clothing. 


Tranaparant  farroeleotrin  ceramic  malarial,  lead  lanthanum 
xirconate  titanate  (PL2T).  hat  enabled  the  development  of  large 
aperture  electrooptic  ahuttera  In  goggle  or  window  type  formate 
which  provide  aufficlently  rapid  decrease  in  tranamitted  light 
intenaity  to  prevent  flaahbllndneaa  and  permanent  retinal  burn 
from  ultraviolat,  vlaibie  and  infrared  rediiilon  encountered  In 
nuoleer  explosions.  Author 


i- 


I 


N76.231B6||I  Advltoty  Qroup  for  Aerokpic*  Rixarch  and 
□avalopmant.  Pans  {Ftarrcal 

STANDARDISATION  OF  IMPACT  TESTINQ  OF  PROTEC. 
TIVE  HELMETS  A Wortiing  Group  Raport 

D H.  Gliiilat.  ad.  Fab  1974  14  p rafa 
(AQARD.R.e29)  Avail:  NTIS  HC  $3.2S 

Slindaidlifllon  of  blodynamlo  imptot  tatting  on  tircrow 
halmota  la  eonildarid.  A clittllloitlon  of  ourroittly  uiad  toit 
procadurti  la  attamptod  and  a compromlia  approach  la  propotad 
which  could  form  tha  baala  for  agraamant  within  tha  NATO 
mambarihip.  In  additiun  to  Impact  protactlan.  panoliatlon 
railatanca  and  halmat  latantlon.  It  ipaolflat  raquiramantt  for  Matt 
protactloii.  maaimum  all-up  walglit  and  location  of  halmat'a  cantor 
of  gravity.  Author 


N77-1270Rf  Advitory  Group  tor  Aaroapaca  Ramarch  and 
Davflopmant.  Parla  (Franca). 

VISUAL  AIDS  AND  EVE  PROTECTION  POR  THE  AVIATOR 
Thomai  J.  tradirl  (School  of  Aaroapaca  Madlolna.  Brooki  AFB. 
Taa.)  Oct.  1976  69  p Praaantad  at  tha  Aaroapaca  Mad. 

PantI  Spaclalitt  Matting.  Copanhtgan,  6-9  Apr.  1976 
IAriABD-CP-191:  I9BN-92.836-0177  2)  Avail:  NTIS 

HC  aod;mf  AOI  . ^ , 

Information  concarnlng  vliuti  tida  and  ayt  ptutactlva  davicat 
uiad  by  tha  aviator  it  dltcuitad.  Among  tha  toplci  uontidarad 
Will:  protactlon  from  ratlnal  burnt  and  flash  blindnaat  dua  to 
tionilc  flash;  vlilon  with  tha  AN/PVS-B  night  vltlon  goggla; 
In-fllght  avtluatlon  of  optically  itablllitd  tirgat  acqulaltlcn  davlcaa: 
and  the  coiractlon  of  praibyopli.  For  Individual  titlaa,  aaa 
N77- 12709  through  N77-12717 


N7T-12708|  Royal  Alroraft  Ettabllahmant.  Farnborough 
(England).  NauroHolanoat  DIv. 

EVE  PROTECTION,  PROTECTIVE  DEVI  CEB  AND  VISUAL 
AIDS 

D.  H.  Btannan  In  AOARO  Visual  Aldt  and  Eya  Protactlon  for 
tha  Aviator  Oct.  1976  p 12  (For  prlmant  dooumant  sea 

Avail:  NTIS  HC  A06/MF  AOI 

Tha  major  ocular  haiardt  ancountarad  In  mllltarv  aviation  ara 
dlicuatad  and  aoma  prolactiva  mitiurai  which  may  ba  adoplad 
ara  daicribad.  Tha  haiardi  conaldarad  ara  solar  glara,  bird  atflka. 
wind  blast,  mlnlatura  datonstlng  cord,  laaais  snd  nuclaar  flash. 
Tha  roll  of  Imaga  Intanalflata  In  aviation  It  also  dlacuatad. 

Author 


N77-12710||l  Naval  Air  Oavalopmant  Center.  Warminster.  Pa. 
Craw  Syatams  Oapt. 

INTEGRATION  OF  AVIATORB  EVE  PROTECTION  AND 
VIBUAL  AIDS 

Gloria  T.  Chlium  and  Phyllis  E.  Morwiy  In  AQARD  Visual 
Alda  and  Eya  Protactlon  for  tha  Aviator  Oct  1976  p 7 (For 
primary  documant  taa  N77-12708  03  641 
Avail:  NTIS  HC  A06/MF  AOI 

Rocont  technological  davtiopmanta  have  resulted  In  additional 
fiinotlona  being  aailgnad  to  the  halmat  and  visor.  The  additional 
functlont  range  from  atatio  aids  for  distant  vltlon  to  dynamic 
dluplayt  of  Information  tor  use  In  weapon  oontrol  and  guldanca. 
and  alroraft  managamcnt  and  situational  Information.  Basic 
raquiramantt  for  tha  ptotactlve  aqulpmtnt  were  astsbllshad.  Tha 
tspandad  functloni  for  tha  protaotiva  squipmant  raqulra  that 
rnodlficatlont  ba  made  In  the  tqulprnant  configuration.  Tha 
modifications  must  ba  sccompllthad  without  sacrificing  the  bailc 
functloni  of  protactlon.  Accompllihminl  af  these  two  goalt 
raquirss  coopiratlon  bitwain  tha  dliplay  dasignatt  and  craw 
equipment  spacialiati  Author 


N77-12711||l  Sandia  Labs..  KIrtland  AFB  N.  Mss. 

PROTECTION  FROM  RETINAL  BURNB  AND  FLABHBUND- 
NESS  DUE  TD  ATOMIC  FLASH 

Billy  J.  Pfofp  IASD/8MLS  Ufa  Support  SPO.  Wrlght-Pattaiaon. 
AFB,  OhkJl,  J Thomas  Cutohan.  and  J.  0.  Harris  In  AGARD 
Visual  Aids  and  Eya  Protactlon  for  tha  Aviator  Oct.  1976  p 8 
rafa  (For  primary  dooumani  taa  N77-1270B  03-84) 

Aval!:  NTIS  HC  AOS/MF  AOI 


N77-12712I  Air  Fores  Systamt  Command,  Brooki  AFB.  Tas. 
UBAF  AVIATOR  CLABBEB.  HOU-A/P.  HISTORV  AND 
PRESENT  STATE  OF  DEVELOPMENT 

Thomas  J.  Trsdlci  In  AGARD  Vltuil  Aids  srid  Eya  Protection 
lor  tha  Aviator  Oct.  1976  p 6 rats  (For  primary  documant 
lie  N77-1270B  03-641 
Avail:  NTIS  HC  A05/MF  AOI 

Tha  aviator  goggle  H0U-4F  has  the  Important  fundamental 
role  of  enhancing  and  prottotlng  tha  vision  of  U.S.  Air  Foret 
avlatori.  The  ipaotrum  of  praaantly  available  lansts  la  ravlawad. 
Studlaa  to  Improve  tha  product  art  datallad,  In  particular,  tha 
Impact  taali,  both  drop  ball  and  ballittlo.  of  glais  Ihtat  trtatad 
and  ohamloal  Ion  taohtngal  and  plaitio  ICR-36  and  polyoarbonattl. 
Tha  practical  ttata  of  plaitlc  varaus  glass  Itnaai  used  In  tha 
field  li  ravlawad.  Tha  oulmlnntlon  of  this  ttitareh  hai  raaultad 
In  tha  prtsantly  avtllabla  product,  one  that  li  fait  to  ba  tha 
bast  that  tha  tttlt-of-tha-art  can  pratantly  produce.  Author 


N77-12T13I  Centra  Principal  d'Espartiiai  Madictlaa  du 
Pationnal  Navlgtnt.  Peril  IFrinca). 

CONCIRNINO  FLIGHT  AND  THE  CORRECTION  OF 
PRIBRVOPIA  [A  PROPOB  DU  VOL  IT  DE  LA  CORRECTION 
DIB  PRIBBYTlBl 

J.  r.  Chavaltriud  and  Ch.  Corba  In  AGARD  Visual  Aldt  and 
Eya  Piotacllon  lor  the  Aviator  Oct.  1976  p4  lafs  In  FRENCH 
(For  primary  documant  aaa  N77- 12708  03-64) 

Avail:  NTIS  HC  A05/MF  AOI 

Tha  use  of  aytglaaaas  by  civil  and  military  pilots  uvar  tha 
igt  of  40  la  Invattlgatsd  Tha  need  lor  special  lanaai  lor  flight 
uia  la  dlscuasad.  A mithod  Is  prastiitad  lor  dstarmlning  the 
oorraotlva  maaturas  nttdad  lor  aubjacts  with  dimlnlahad  power 
of  accommodallon  for  near  objacta.  A H. 


N77-12714||l  Ssnrlca  da  Santa  pour  I’Armta  da  I' Alt,  Ftrls 
IFranoa), 

FLIGHT  FITNESS  AND  PLIANT  CONTACT  UNSiS  |AF- 
TITUDE  AU  VOL  ET  LENTII.LES  DE  CONTACT  BOUPLES] 
J P.  Chavalaraud  and  G PsrdtIsI  In  AGARD  Visual  Alda  and 
Eya  Protactlon  lor  tha  Aviator  Oct,  1976  o4  raft  In  FRENCH 
(For  primary  documant  aas  N77- 12708  03-54) 

Avail:  NTIS  HC  A05/MF  AOI 

Four  lubiactt  ware  tasted  In  a prasiurliad  tank  to  datarmlna 
tha  physiological  effacta  of  flaxibla  contact  lonsas  having  40% 
absorbancy.  Corneal  sansltlvlty,  ocular  tone  and  tha  parmasbillty 
nl  laohiymal  ducts  wars  obaarvud.  Lachrymal  sacratlun  and 
binocular  vision  were  msaturad.  Tha  advanitgaa  of  luh  contact 
lames  over  hard  lenses  Is  discussed.  A.H. 

N77-12718I  Army  Aeromsdicol  Ratno'ch  Lab.  Fort  Rucker. 
Ala. 

VISION  WITH  THE  AN/PVB-B  NIGHT  VISION  QOOOLE 

Roger  W.  Wllty  and  Frank  F.  Holly  In  AQARD  Visual  Aldt 
and  Eye  Protection  lor  the  Aviator  Oct.  1976  p 12.  rate  (For 
primary  document  see  N77- 12708  03-64) 

Avail  NTIS  HCA06/MFA01 

Results  are  praaanted  from  a series  of  exparlmints  In  i"hlch 
visual  ptrlurmanea  using  Ihi  AN/PVS-S  night  vision  goggle  was 
measured.  Vlaual  modulation  transfer  functlont  of  tha  man-goggla 
system  were  determined  and  compared  to  rasulti  obtained  with 
unaided  viewing.  The  man-goggla  system  parformanca  was 
superior  to  unaided  vlaual  performance  at  ivarago  target 
luminances  aquivolant  to  6%  and  25%  moon  lllumlnancaa.  A i , 
a target  luminance  equilvalent  to  a full  moon  llluminanci,  unaided 
vlaual  performance  waa  superior  at  highar  spatial  frequanciis, 
whila  ramilnlng  poorer  et  the  lower  spatial  fraquanolaa.  Using  a 
modifltd  Howsrd-Dolmin  spparstut.  It  was  dattrmlnod  that  tht 
ttaraoscoplc  thrathold  was  digrtdad  with  tht  mtn-goggla 
system.  Field  miasursmentt  of  relative  depth  diacrimlnatlon  using 
all  available  visual  cuta  showed  that  parformanoa  of  tha 
man  iioggla  systam  was  atatlatlcally  equivalent  to  unaldad 
phoiotupic  vlaual  parformanca  at  Inttrmodlata  viewing  dlitences. 
but  was  inferior  to  unaided  viewing  at  distances  of  500  feet  or 
graatai.  Author 


I 
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N77-12716||l  Cantrt  di  RaahtrohM  du  Sarvlci  d»  Stnl*  dtf 
Armnn.  Qainirt  (Frinotl. 

dXPIRIMRNTAL  STUDY  OF  VISION  DIMMINO  IN  AN 
ANIMAL  (STUDS  SXFSSIMSNTAU  DS  L'SSLOUISSSMSNT 
CHSZ  L’ANIMALl 

L.  Court,  J.  P.  Chtvflaraud,  <3.  Pitdrlil,  and  M.  Batin  In  AQARD 
Vliual  Alda  and  Eye  Protaction  lor  the  Aviatnr  Oct.  1B78  p 1 1 
rail  in  FRENCH  (For  primarv  documant  laa  N77- 12708  03-54) 
Avali:  NTiS  HC  A06/MF  A01 

Vision  dimming  la  a tamporary  dallolt  In  vltual  parcaptlon 
In  a tubloct  tubmitled  to  Inlante  luminous  anargy,  at  a laval 
highat  than  that  of  his  luvsl  iit'  hdap  atlon.  Elaetrodas  wara 
implantad  in  a monkay  and  laLlut  t-,  itudy  tha  alaolrophyalologi- 
oal  raotifloatlon  and  bahavin-  ntu:  • - by  glara.  Tha  tima  of 
raouparatlon  It  matturad.  TrantI  by  A.H. 

N77-12717||l  Army  Aaromadloil  AaKairch  Lab.,  Port  Ruokar, 
Ala. 

IN-PLIQHT  SVALUATION  OP  HAND-HSLO  OFTICAUV 
STASIUZID  TANaiT  ACOUISITION  OSVIOIS 
David  D,  Ollok  In  AQARD  Vlaiial  Aids  and  Eya  Protaotion  (or 
tha  Aviator  Oot.  IB7B  p 13  (Por  primary  documant  aaa 
N77-12708  03-B4) 

Avail:  NTIS  HC  AOB/MF  A01 

Bavaral  taratt  acqultltlon  davioas  ara  compared  In-RIghl. 
Conaldarina  slsa,  waloht.  oomplaxity,  and  parformanoa  In  an 
In-night  vltual  acuity  task,  ona  of  tha  davicat  looked  promitinB. 
A group  o(  twanty-nlna  tubjaett  usad  a single  davica  In  a scout 
hsiioopisr  flight  toanarlo.  Tha  davloa  producad  motion  slelrMaa 
and  tha  axparlmanlal  plan  was  datlgri^  lo  ataatt  this  at  wall 
at  vltual  acuity  In  fllglit.  Tha  aub|acta  flaw  tha  acanarlo  drat 
vrllh  tha  unaldad  aya  and  than  with  lha  davica  In  both  a stabllliad 
and  unstabllliad  (cagad)  moda.  Tha  lattar  two  flighta  wara 
oountarbalanoad  aoroaa  subjaota.  Following  lha  flight  phata,  tha 
subjacts  wara  given  a tarlat  of  tasla  to  avaluata  individual 
lusoaptlblllty  lo  motion  slcknass.  Parformanoa  in  tha  visual  toully 
task  was  tlgnilioanlly  correlated  with  tha  tiraicknats  rating  of 
an  on-board  axparlmantar:  however,  there  was  no  significant 
diffaianca  batwaan  the  magnitude  of  tha  symptoms  observed 
whan  tha  device  was  stsblliiad  and  lha  magnitude  whan  cagad. 

Author 


242 


69 


MATHEMATICAL  AND  COMPUTER  SCIENCES  (GENERAL) 


59  MATHEMATICAL  AND 
COMPUTER  SCIENCES 
(GENERAL) 


N7S-10713jjl  Advisory  Group  for  Aeiospsco  Hosusrch  and 
Davalopmant.  Paris  IFrancel 

QLOBSARV  OF  DOCUMKNTATION  TERMS.  PART  2: 
COMPUTER-USER  TERMS 

D.  C C Qibba  (Royal  Naval  Coll.)  Sap  1974  41  p refs 
lAGARD-AG-ISZ  Pt'2.  AaARDogiaph'1S2-Pt-2l  Avail  NTIS 
HC  $3  76 

A compendium  of  dellnltloni  and.  where  appiopriaia. 
detcriptlons  are  piovidad  which  will  aiilat  the  computer  user, 
particularly  In  the  Held  of  Information  iclance  and  documentation, 
to  understand  the  terminology  which  prollfeietet  In  the  field  ol 
computing  Although  designed  primarily  for  tha  user.  It  la  hopad 
that  computer  personnel  also  will  find  the  entries  of  soma  value 
whan,  lor  example,  dealing  with  aspects  of  computing  autsida 
their  own  spaclslliatlon.  Author 

N7S-1Uli|  Adviaorv  Group  for  Aeroepaca  Raeearoh  and 
Davefopmani,  Parle  (Frenoel. 

PRINCIRLIi  OP  AVIONICS  COMPUTIR  iVSTSMS 

J.  N.  Sloom,  ad.  (Commun.  Rea.  Cantre)  Dm.  1974  tB7  p 

ftft 

(AflARD-AQ-lia;  AOAflDograph-IBS)  Avail:  NTIS  HC  S7.00 
An  inlroduellon  to  fundamantele  of  digital  oomputan,  data 
aequieltlon  and  eontmunloatlon,  logical  partitioning  and  optlmlu- 
tion  ol  eubeyetami  la  given.  A ntathedology  of  deelgn  le  developed 
by  phlloeophleal  dltcuielon,  detillod  deecrlptlon  of  proceMoe, 
and  by  piaetloal  aaamplaa  of  tha  appHoation  of  baeic  prinolplai 
to  tha  problannt  of  ayttam  and  eompnnant  daeign.  Tha  tachnlqua 
of  apaolfylns  ■ raqolramant  la  dliouuad  In  detail  ea  are  tha 
varloue  etepe  requirtsd  to  eetlefy  It.  For  Individuel  titlei,  eaa 
N7B-ia23T  through  N7B-ie24a. 


NTB-ISaST  PoHteonleo  dl  Torino  (Italyl,  Init.  dl  Elletroteenles 
Odnarelt. 

lASIO  OlOITAL  COMPUTIR  CONCIPTS 

A.  R.  Mao  /n  AQARO  Prineiplee  of  Avionice  Computer  Syiteme 
Odd.  1974  p 3-21  lefe  IPor  availability  ate  N7a-ie236  07*8S) 
Oleouaead  ere  tha  Eve  funotlonel  unite  ol  a digital  comput- 
er: (1)  arithmetic  unit:  12)  mcmety:  (3)  Input  dcvicci:  (4)  output 
dcvicM:  end  (SI  control  unit.  In  edditien  to  Ihcec  bade  unite 
end  their  conetnictlon  end  operation.  Information  li  given  on 
Elp-flppe  and  regletore,  numeric  Information  coding  In  c computer, 
boolean  ilgcbri,  building  blocka,  end  computer  eoftwara.  A.L 


HTa-ISSM  Nonvtglan  Defence  Raeaarch  Eitebllahment,  K|aller. 
DATA  ACOUiaiHON  AND  COMMUNICATION  PUNCTION 

Yngvar  Lundh  /n  AQARD  Principlei  of  Avionice  Computer 
Syeteme  Dec.  1374  p30-41  rafelForeyclIcbilltY act N7B- 16236 
07-6ai 

An  avkinloe  onmputer,  at  pert  of  a real  time  lyetam  elthar 
In  the  air  or  on  the  ground,  haa  to  oommunloeta  with  the  raet 
of  the  ayeteni.  To  eommunicata  requirei  tha  exchange  of  data 
in  one  form  or  another.  Varloue  aepecta  of  luoh  date  exchange 
erd  diecueaed  along  with  a brief  review  uf  tome  typlcel  devkiae 
which  may  bo  pert  of  in  avionloe  eyetem.  Some  example  ceeei 
are  given  to  ihow  how  thaid  would  communloita  with  the 
oompular.  A.L 

NTS-IOSM  Norwegian  Oefenoa  Raaeiroh  Eetibllihment,  K|ell«r. 
OmMIIATION 

Yngver  Lundh  /»  AQARD  Prinolplae  ol  Avionice  Computer 

Syeteme  Deo.  1974  p 42-46  (For  availability  eee  N76-16236 
07-691 

An  avlonioi  computer  eyetem,  la  well  ei  ell  other  engineer- 
ing lobe,  requirai  optlmiiatlon.  Thie  opllmliatian  proceae  may 
bo  diflareni  depending  on  whether  the  lyateme  daeigner  or  tha 
computer  deelgnar  doee  the  iob.  For  thIe  dIecuMlon  It  wee  eeeumed 
that  tho  lolutlon  wee  not  oonitralned  by  llmhed  oholoae  of  itendard 
•liaa,  iliapai  end  forme,  or  by  choloai  made  by  eomoona  alia, 
peat  hletory  or  bed  fortune.  Some  minegament  coneldareikina 
ero  briefly  diMueied.  Importint  technlcel  peremetere  luch  ei: 
logic  epcad,  oomputlng  ipeed,  memory  cepaeriy,  communication 
oepMitv,  lunrlveblllty,  modulirity,  phyeicil  peremetere,  end 


programming  complexltv  era  btlaDy  daeoribed.  Same  Important 
tradMffa  which  ere  uaoful  to  know  when  eeeUnq  t way  out  of 
tha  multhuda  of  pottible  oonflguretloni  which  a oompular  baead 
eyetam  may  be  given  ere  eleo  identified.  A.L. 


N7S-1I240  Royal  Radar  EitaUlahment.  Mahrarn  (Englandl. 

•Y6TIMS  AND  6YSTIM  DIWONi  OOFTWARI  OlOION 
IN  COMPUTIR  lASID  SYSTIMS 

C.  S.  E.  Phillipe  /rt  AOARD  Prineiplee  ol  Avionice  Computer 
Syeleme  Deo.  1974  p47  e3  reft  (For avallebliltv lee  N7S- 16236 
07-BBI 

This  discuaaion  Is  oonoarnad  with  the  production  of  toft- 
were  by  pioitttlonti  tatmt  for  oomputer  oontrohad  ayttamt 
dediceied  to  lome  apeolel  purpose.  Such  eyatemt  are  eeeanllallv 
loftwire  beeed,  ututlly  reel  lime,  end  much  more  complex  thin 
they  eppeer  to  the  outtider.  OlKuiied  ore;  HI  lyatem  daeign 
malhodologv:  (2)  progrema  at  lyelama:  (3)  functional  eyetem 
ipproeoh;  |4)  purpose  of  programming  network  ditgreme'  (r| 
date  rectinglei:  I6I  prooeu  olrclti:  (7)  aimpli  hlamr.  luu  progrim 
network;  IB)  hierarchy  of  dieurime;  HU  Miuulailon  and  leitlng: 
end  (10I  reel  lime  computiir  ^lysiemi.  Ai  oomputer  lyetemi 
become  late  of  ■ novelty,  itindirdliitlcn  at  lower  lavale, 
though  reetriotlng  poulbllltlie,  offire  the  ivlonloe  lyittm  engineer 
fewer  problami  If  uie  la  made  of  oxlitlng  tMhnoleglat.  A.L 

N7B-1BI41  Ferranti.  Ltd..  Brtoknall  (Englind). 

AVIONICS  SYSTtM  ARCHITICTURI 
R.  E.  Wright  fn  AOARD  Prinolplai  of  Avlonlei  Computdr  Syaiame 
Dac.  1974  p 64-17  rafa  (For  nvillablllty  aea  N7B-ie2ae 
07-BBI 

Tha  lyetem  ershitacl'i  teak  la  to  deRne  and  combine  a eat 
of  hardwara  eomponantt  to  form  i lyalam  whoeo  aggroBata 
hahavlor  will  maat  tha  oparatienil  rtquliamam  ter  tha  lyatam. 
Mott  ivlonlo  lyetemt  Mart  with  an  oparitionil  roquiremant 
apeelfled  by  i user  ot  airframe  manuteoturar.  During  tha  ahort 
hletory  of  aviation  thero  hte  been  a growth  of  luch  operational 
naade  which  have  pretantad  problems  requiring  ttohniaal 
eolutlone.  The  evlonlc  eyetem  derivat  much  tarn  the  gonetil 
davtiopmant  In  eyetem  englnoailng,  but  Id  tuNact  to  pertlaular 
oparetlonal  raqulramantt,  phytlcil  anvlionmanla,  end  phyulael 
conitrelnte  which  together  juillfy  a lemawhat  ipeclallied 
■pproach.  Borne  of  the  probleme  and  taohnlquee  Involved  ere 
briefly  dtecrlbed  end  dieoueaad.  A.L. 

N7l-m4a  Saldnit  l.pA.,  Rome  lltely). 

DIPININO  THB  PROlUM  AND  BRICIPVINO  TNI  HI* 
OUINIMINT 

Silvio  Bodtao  and  Rodelto  Oimberala  M AOARD  Prinelpida  el 
Avlonlei  Computer  Byetemi  Doe.  1974  p 61-116  (For  evcIloWllty 
etc  N7B- 16236  07-BB) 

Thia  dIacuNion  dtala  with  tha  funotlonal  raqulramantt  ol 
computer  eyetem  end  alma  at  the  definition  of  i mothodotogy 
for  deriving  thorn  from  the  knowledge  ol  tha  taikt  to  bo  ptrfermad. 
Tha  noneidaretlone  praaantid  may  be  epplM  both  to  determine 
the  eulteblllty  of  o certoln  computer  crehltoctura  end  to  compere 
different  computere  eotlnat  e given  eppllottlon.  The  Ireettnent 
iterte  with  i brief  lunrty  ol  typlcel  t»ke  of  in  avionic  ayttem, 
from  which  i cemple  li  tiken  to  be  further  tnelynd  as  an 
example.  Computer  tteke  ere  enalyied.  alto  with  the  eld  ol 
extmplei.  In  order  to  ehow  how  the  computer  raqulremente  cen 
be  arrived  at.  Author 


N76-1I249  Smithi  Induetrtet  Ltd.,  London  (Englend).  Aviation 
Div. 

MONITORINO  AND  CONTROL  OP  AIROif  ACI  VIHIOU 
PROPULSION 

E.  8.  Ecclee  fn  AOARD  Prineiplee  of  Avionkc  Computer  Syettmi 
Dk.  1B74  p 1 1B-142  raft  (For  ivillablllty  tee  N7B-1623S 
07-BBI 
Avail:  NTI8 

The  tppllcetion  of  digital  computer  tyiteme  to  the  daeign 
ol  cycteme  for  monitoring  end  control  el  the  propulcion  of 
ieroepcce  vehiclec  li  diccucted.  The  gencrcl  context  It  relctcd 
to  commerclil  operitlon  ol  vehloloi  uilng  clrbroithlng  enginoe. 
Thie  limitation  permitc  eoncontritlon  of  etliiitlon  on  the  cyotcmi 
probtern  ond  rtmovat  tho  need  for  cny  oxtcnilvt  dleoucilon  ol 
powerpitni  cherectcrlctlca.  The  rcatriollon  li  not  tcrloui  In  termi 
of  broad  powcrplont  ohcrcotcrlttloc.  The  bccio  footuroc  of  control 
rcqulramentc  ora  common  to  all  plcntc  using  ohcmkcl  onergy 
touroM  end  combustion  for  energy  oonvortlon.  Thtro  era  tirong 
ooncoptucl  ilmilorltlci.  lor  Inctinoo,  bolwocn  throttloobic  rocket 
moiori  end  cugniantcd  (reheated)  got  tuiMnt  powcrplinii.  Time 
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oonMtnU  and  thtuM  Imali  dMir  but  Itw  bwia  pnitalama  iri  mlnum 
oontnl  via  Indapandam  bial  and  oaMant  How  oontrol  and  tbair 
pumping  (In  tHa  ganural  lanaa)  rarnam  iba  wma.  Tha  plant  eontrol 
datalla  wW  ba  laaa  ralavant  to  ayatama  ualng  hypargollo  hiala 
and  nualaar  or  alaotric  propulalon.  In  tha  aama  wav,  tha 
oparatlonal  orltaiia  will  ba  ilmilar  tor  vahlolat  wbloh,  in  thamaalvaa. 
ara  aa  diftaiant  ai  tha  apaoa  ahuttia  and  STOL  laadat  llnar 
ayatama.  Commaroial  and  mHitaiv  opatational  oriiatia  alaa  hava 
many  analegoua,  H not  anilraly  homologoua,  toaluraa.  iUmliat 
daalgn  ttada*olla  ara  Involvad  tor  both  lypaa  ol  organltatlonal 
atruatura  and  mlaalon  objaotlvaa.  Tha  dlaovaalon  Idantiflaa  tha 
baaic  prinoiplaa  involvad  and  anablaa  raad-aaroaa  to  othar  typaa 
ol  oparalion  and  to  othar  avionioa  ayatama  dlaolpllnaa.  Author 


N7I-1N44  Advlaory  Group  tor  Aaroapaaa  naaaareh  and  I 

Davolopmont.  Nrla  (Pranool.  I 

MAN-MAOHINI  INTIRPAOl 

I,  Kaonllan  In  lit  Prinoiplaa  ol  Avionioa  Cemputar  Syaiams 

Doo.  1574  p 141-145  (For  avaHaWlliy  aaa  N7e-16aM  07->t)  : 

Aa  Uw  oomploNMy  of  aaroapaoa  aMoma  grown,  tha  rogulro-  ' 

mont  tor  augmonting,  oapondlng  and  aimplllying  craw  oontrol 
oapabUHIaa  baooniaa  mora  damandlng.  Tha  man-maohina 

Intattooa,  whioh  aaaantlally  la  a pralilam  of  OMhanglng  data  i 

batwaan  tha  ayatam  and  tha  human  haa  bodoma  mora  orudai 

tor  tha  oparation  of  madam  aaroapaoa  ayatama.  To  oapa  wHh  j 

Ihia  ptoMam  a now  olaia  of  Intormatlon  prooaealng  ayatama 
(aaroapaoa  oomputara,  muHIprooaaaom,  muhlplaNaia),  oontrol 

ayatama  and  diaplaya  hava  baan  davalopad,  and  tha  trand  { 

toward  giaatar  Inlagratlon  la  raalliod.  Aa  a oonaaquanoo,  tha 
dagraa  of  pitot /oparator  Involvamant  with  tha  mMhIna  haa 
tnoiaaaad  In  laopa  and  oomptoallv.  ■oma  baale  alamanti  of  tha 

man-ma<ihlna  Intarfaoa  optlmiiatton  praoaaa  and  Ita  raiattona  to  ' 

tha  total  avionlaa  ayatam  daalgn  ara  brtofty  ravlawad.  Author  | 

N75-1M4t  Adviaorv  Grotgi  for  Aaroapaoa  Itaaaaroh  and 
. Davatopmant,  Parla  (Pmnoa). 

NOtfIL  DIVIOIS  AND  TI0HNIQUI9 
I.  Kaonllan  In  Hi  Prinoiplaa  of  Avtontoa  Computar  gyatama 
Daa.  1574  p tbO-iaa  lafa  (For  avaNabliHy  aaa  N7l-ia2ia 
07-aai 

Conaldarabla  advanoaa  hava  baan  mada  ovar  tha  whola  tango 
of  avtonlo  davtoaa  and  laohnlquat  which  hava  baan  finding  thalr 
way  Into  avtontoa  ayatama.  maUng  tham  mora  aftootiva  In  tarma 
of  ranabWiy  and  oparatlonal  oapabHIty.  Thaaa  ara  oouplad  with 
aimpitoltv  and  towar  oaat  tor  malntananoa  and  ownarahlp.  Thin 
ptooaaa  haa  baan  aooatoratad  parttoulaitv  by  tha  rapid  prograaa 
In  mtorootoetrontoa,  with  Ita  far  raaahlng  oonaaquanoaa  aopaolallv 
tor  totura  avtonlo  computar  ayatama.  Soma  advanoad  davtoaa 
and  taohnotogtoa  aim  In  davatopmant  ara  ravlawad,  which,  whan 
maturad,  oouW  furthar  Improva  tha  aftoetivanaaa  of  avtonlo 
computar  ayatama.  Author 

N75>1U4«  Ptoaoay  Co.  Ud.,  Iltoid  linglandl. 

•MOIPVINS  THI  RIOUIRIMINT9 
A.  L Praadman  In  AOAItO  Prinoiplaa  of  Avtontoa  Computar 
•yatama  Oao.  1574  p 143-174  (Par  avallabllltv  aaa  N7b-ta23S 
07-431 

A tour  atap  piooadura  to  dONrlbad  tor  doriving  tha  apaolftoa' 
tion  of  an  avtontoa  computar  ayaiam  aa  a whola.  tuoh  a 

apaolftoatton  makaa  It  poaalbla  to  daelda  fliat  of  all  whathar  to  > 

tie  ahead  with  tha  ayatam,  and  aooondly  If  tha  daoialon  It  taken 
to  go  ahead,  to  allmlnata  tha  main  aouraaa  of  tha  troublaa  which 

have  plaguad  thaaa  prolaota  In  tha  pact.  Tha  procadura  atama  I 

dlraody  from  tha  dafinitton  of  a real  time  ayatam  aa  a tool  to 

aaalat  in  performing  a given  activity.  Tlia  aotlvltv  may  ba  tha  | 

oontrol  of  Intarcaptor  airoraft  or  tha  oontrol  of  the  ayatama  on 
board  an  aircraft.  Tcohniquaa  uaad  to  daalgn  an  optimum  ayatam 

to  moat  tha  apaolftoatton  ora  briefly  oovarad.  A.L  , 
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N7t>1tM7|  AdvlMiy  Oioup  for  Aorotpoot  RoMirah  ind 
oWolepnMnl.  Pirtt  (rr«no«l. 

MAI  TIMI  OOMrUTin  SAHO  SVSTIMa 
Dm.  1*74  410  p rtfi  In  ENQUBH  portly  In  FRENCH  Praumod 
M AMonM  P«n«l  Symp..  Alhant,  27-31  May  1S74 
lAOAnO-CP-UOl  AvaH:  NTI8  HCtlOBO 

Cen^uMr  dNlgn  and  aaflwato  ganarallon  lot  raal  tima 
aylenloi  tytlamt  aro  aonaldarid.  For  individual  tHIaa,  im 
N7B-ia2M  throoBh  N7B-1t2M. 

M7S*1SkH  Bptoi  and  MiMlIa  Syattma  Oraaniiallon.  Loa 
A^m  Air  Perot  Btatlen,  Calif, 

COMPUTM  lOPrWANI  TtSTINO  AND  CBSTIPICATION 

Kannath  I.  NWIffar  In  AQARD  Raal  Tima  Computat  Bated 
■yiMma  Deo.  1174  B p itfa  (Per  availability  aaa  N7B-ia2B7 
07-B2) 

The  motor  problama  yai  to  ba  aolvad  In  iha  taat  and 
eartWoatlen  of  aomputar  aoflwaro  on  to  Intura  in  a aoal  affMtlva 
mannar  ifwl:  III  Iha  aoflwrara  hat  no  buot  whioh  could  cauia 
tha  ovaraH  lytlam  to  malfunallon  at  erttioal  llniat;  and  121  iha 
to^ara  niaott  the  hinellonal  raqulramantt  of  tha  uaar.  Fartlle 
aiaat  of  further  InvMtlBOlian  Ineludai  (1)  gdldanaa  on  how  to 
taat  and  aortic  lollwara  far  laraa  aomputar  tytlamt:  12)  a 
raavaluatlan  of  tha  oott  and  parformaiwa  trada-offt  aatoalaiad 
wHh  third  party  aoflwaro  davalopara,  Inlaaratort  and  malntalnart, 
and  131  a raallpnrrMnl  of  tha  R and  0 auppori  to  moat  aurrant 
taat  and  oaillflMlion  naadt.  Author 


N7B-1S2B2  Royal  MIIHaiy  Coll,  of  Bolanaa.  Shrivanham  lEnpland). 

RIAL  TIMI  OPIRATINa  SVBTIMI 

K.  L.  Hunt  In  AOARD  Raal  TinM  Computar  Baaad  Byatama 
Dm.  1174  lip  raft  (For  availability  aaa  N7fi-1B2B7  07-12) 
Tha  davalopmtnt  el  ttandtrd  approMhat  to  tha  datign  of 
oparttlnp  tyttamt  It  anplorad.  Two  tytltma  eurrantly  undat 
davaiopmant  or  In  uta  llluttrali  at  laatl  t trend  to  a tiandard 
approach.  Tha  ralavanoa  of  work  of  t more  formal  natura  to  tha 
dMign  of  oparatlng  tyattma  It  diacutaad  In  the  light  of  ractnt 
work  on  tynchroniilng  taquunett.  Author 

NTB-ig2Bl  Marcoril-Elllott  Avionic  Syatami  Ltd.  Borthamwood 
(England). 

THI  CVeue  TIMI  BLOT  INTIRPACE  AND  ITB  INPLUINCI 
ON  THI  BOPTWARI  IKICUTIVI 

A.  Tonkin  and  R.  Maicolm  In  AOARD  Raai  Tima  Computar 
latad  Byatama  Daa.  1174  12p(Pertvalltbilltyiaa  N78-1I2I7 
07-831 

Tha  cyollo  lima  tiot  Initifaaa  la  daterlbtd  which  haa 
advaniagat  whan  padp^'ala  tthibit  paaky  data  raiaa.  Boftwtra 
ataoutlvat  art  olaulllad  and  ll  it  ahown  that  under  ctitain  wall 
daflnad  oeiiditlont  a aoannlng  ataoutiva.  wHh  a eyollc  lima  dot 
iniarfKa,  It  the  optimum.  A aunitlllantt  radar  aytttm  la  daaoribad 
and  thlt  It  utad  at  an  llluttrtllen  of  an  appHeatlon  of  tha 
Intarfaca.  Authof 

N7I-1B8B4  Royal  Radar  Etiablilhmant,  Maivtrn  (England). 

AN  IXIRCIBI  IN  MULTI-PROCBBBOR  OPIRATINO- 
■VBTIM  DIUDN 

R.  B.  Newton  In  AOARD  Raal  Tima  Computar  Baaad  Byatama 
Dm.  1874  8 p raft  (For  avillabiUty  tat  N7B-1B2B7  07-82) 
OMlgn  oonoapit  and  itruolurlng  ol  a mu)tlpiocaaaor  gantial 
purpota  operating  tyttam  are  diMUuad,  and  Ihoaa  laaturM  of 
the  operating  tytlam  pMullar  to  multlproatttlng  tra  Manllflad. 

Author 


N7B-1BIIB  Royal  Radar  latabllthmant,  Mthrarn  (England). 

aVNTACTie  MITHOD8  POR  THI  PRIBCRIRTION  OP 
PROnBHB 

J.  T.  Wabb  In  AOARD  RmI  Tima  Computer  latad  Syatamt 
Dm,  1174  1 1 p r^  (For  avalltbillly  tea  N7B- 18287  07-62) 
ll  It  propaaed  that  an  axtandad  varalon  of  Potlar't  lyniat 
Improving  davioa  ba  utad  to  gtnaratt  tha  computar  utaaWi 
form  of  a proaaM.  Tha  raaeont  for  tha  aiitantlont  and  their 
affadi  on  Iha  ratuHIng  tyniak  tnalyM't  art  dltouattd  and 
aonalutiont  drawn  at  to  the  flambillty  tnd  utu  of  the  iMhnlqut 

Author 

N7I-1B1BO  Advitery  Qroup  for  Aerotpaoa  Rosaaroh  and 
Oavatepmanti  Parle  (Pranaa), 

RIOUCID  Bill  OPTIMAL  CONTROL  UWB 
P.  Bernhard  (IRIA,  Rooduanoeurll  In  Ho  Real  Tima  Computer 
Baaad  lyatami  Om.  1874  Bp  raft  (For  availability  tM 
N7B-1S2B7  07-12) 

The  probtemcorividerad  It  that  of  reducing  the  number  of  tuta 
varlabiM  fed  bit'h  In  tha  optimal  control  of  a linear  plant  with 
quadratic  performarKt  irtdex.  A cittticti  approach  it  ditcuatad, 
where  tha  ttatt  varltblet.  or  tfialr  oombinatlona.  to  be  fed  bMk 
era  choMn  a priori.  A new  approach  la  propotad  where  we 
look  for  thoae  attic  variablat  (or  combinatlont  of)  that  can  be 
Ignored.  Tha  two  are  compared  and  turn  out  to  have  very  different 
prepartiM.  ll  It  argued  that  tha  new  method  It  more  lignlfkia- 
llva.  leai  haiardoua.  and  far  aimpiar  to  carry  out.  Author 


NTB-1B2B1  Tataa  Intirurnanli,  Inc..  Hunttvilla,  Ala. 

A PROeiBB  OIBIBN  BVBTIM  POR  LAROI  RIAL  TIMI 

BVBTIMB 

Ropar  R.  Bata  In  AOARD  Real  Tima  Computar  Bated  Byttanu 
Dm.  1874  a p raft  (For  availability  tee  N7B. 18267  07-63) 
(ConUMI  DAHCaO-72  C-01BB) 

A precett  It  datigned  from  tha  top  down  In  a itructurad 
programming  known  at  tha  ProcMt  DMlgn  Language  (PDL). 
EMh  level  of  dMign  oontMt  of  referancet  to  modulat  which 
art  daflnad  later  at  the  next  lower  level  of  dMign.  UndeHnad 
modulat  t1  any  itaga  are  timulaiad  by  ilmplt  modalt  to  permit 
aMCUllon  ol  tha  tytlam  on  a computar.  In  thlt  way  the  high 
level  logical  ilructura  It  varlfitd  before  axpantlva  dalallad  coding 
at  lower  lavalt  it  aocumpllthad.  and  modulM  can  ba  tMted 
wHhln  a raallallc  environmant.  Tha  Procata  Datign  Byttem  (PD8I 
provktM  tranilator,  library  managemant,  and  timulalor  oonatruc- 
tkm  fMilltiet  which  rallava  tha  procau  datlgnar  ol  moat  of  Iha 
houaakaaping  chorot  ataooiatad  wHh  configuration  oontrol  of  a 
large  tyttam  under  nvolutlonaiv  datign.  Author 


NTB-IBIBB  Royal  Radar  Eitabllthmanl.  Mahrarn  (England). 
MABCOTl  A MODULAR  APPROACH  TO  gVBTBM  CON- 
BTRUCTION  OPIRATION  AND  TBBT 

K.  Jaokaon  and  H.  R.  BImpaon  IRoytl  Air  Force.  Learning.  Engl.) 
In  AOARD  Real  Tima  Computer  Biiad  Byetemi  Dec.  1B74 
IB  p rcN  (For  availability  taa  N7B-IB2B7  07-62) 

Tha  MASCOT  approach  hat  formtiliad  t method  for  dealing 
with  the  IniarconnMIion  tnd  intaroommunlcitlon  batwMn  loottly 
coupled  pregrtmt  l.a,  programi  which  Intanet  In  i mannar  other 
than  by  dliMi  call.  To  thlt  and,  aomt  btilo  tvpM  ol  modulat 
have  bMn  defined  whidh  ire  Indapandant  even  attar  oompllatlon. 
mate  modulat  may  ba  connaotad  logather  to  conatruct 
tulrtyttamt  which  Intcrftoa  with  etch  other  by  uMr  daflnad 
cliannali.  Thlt  conitructlon  taclllty  It  vupportad  by  Mme  btilo 
toftwart  which  allowt  loftwtrt  aynchronliation  both  wHhIn 
tubayitama  and  between  lubtyitemi  to  aniuro  in  orderly  tnd 
luittlnad  flow  of  data  Ihiough  tha  ayatam.  To  book  up  tha 
paper  itudy,  the  malorlly  of  tha  key  faatuiat  have  bMn 
im^amantad  uillig  Coral  88  on  a Marconi  Myriad  computar 

Author 


N7g-1828B  Slomani  A.Q.,  Munioh  (Watt  Oarminy). 

A RBAL-TIMI  PROORAM  BVBTIM  POR  CONTROLUNO  A 
PHABID  ARRAY  RADAR 

Helm  Knattoh  In  AOARD  Real  TImt  Computar  Baaad  Syatami 
Dm.  1S74  10  p IFor  availability  aM  N7B-162B7  07-62) 

Tha  loftwara  of  an  iiiparlmantal  radar  lyitim  la  daaoribad 
that  It  equipped  with  a pfanar  phattd  array  antanna  and  two 
linear  phaaad  array  intannej.  Tha  planar  inianni  la  uiad  ai  a 
primary  radar  antanna  while  tha  two  oithogonolly  arranged  linear 
arriyi  Mtva  aa  taoondity  radar  intannii.  To  optrata  the 
atparlmintal  radar  ayatam  it  It  nacaavary  to  htva  a loltwtra 
ayitam  for  radar  procaai  control  and  evaluation  oftho  alriltuation. 
Thlt  aoftwaro  lyatam  oonaliti  of  a larlai  of  ralativily  Indapandant 
prooati  uontrol  progrimi  whoia  txtoullon  It  Inillittd  by  t 
tuparordinitt  control  program  under  rail  timt  oondltlont.  A priority 
tnd  timt  allot  control  In  the  cxMUtlva  program  aniutat  rail 
time  operation.  Tha  uaar  programi  art  oomplamantad  by 
Input/oulput  progrima  aich  of  which  control!  and  luparvliM 
an  individual  device  connaotad  to  Iha  ayitam.  The  executive 
program  lupanrlHi  all  avanta  occurring  during  the  procoaa  and 
Inlllatat  tha  required  activltlaa.  Author 

NTg-182g7  Noval  ElMtronlca  Leb.  Canlir,  San  DIago.  Calif. 
THI  CB-4  HIOH  LIVIL  UNOUADI  AND  ITB  UBB  IN  RIAL 
TIME  IVtTEMB 

Warron  E.  Lopar  and  Jimaa  S Millar  (Intarmatrloa.  Ino.)  In 


24B 


62  COMPUTER  SYSTEMS 


AOANO  RmI  Tim*  Compuir  ■•••d  BytMmt  D*e.  1t74  1 1 p 
r*«*  (For  ■viHiWIItY  •••  N7>- 162(7  07-621 

Th*  All  AppliMiiani  Olglt*l  CompuMr  lAADCI  pragrtm  I* 
Ui*d  in  Ih*  dtvalopnwnt  of  • modulir  oomputir  d**lgn*d  to  b* 
•atamblKl  from  olf-th*-ih*lf,  lirg*  nal*  lnl*grit*d  <L6I|  Mloon 
wtltr  and  magnttie  thin  film  building  blooki.  From  th*** 
oompdnanti  e*n  b*  oonfigurad  a timpi*  tninloompular.  or  * larg* 
muhlpiooattor,  or  anything  In  b*lw**n.  txplaltatloni  of  th* 
*rohlt*«tur*  of  m*chln**  luoh  *t  th*  AAOC  r*qulr«  th*  lupponlrto 
•xplaitationa  of  th*  tlat*-af-th*-an  of  oomputar  ptogrammina 
languagat  and  thair  um  In  th*  dmralupmant  of  rauMdil*  program 
modulo*  in  th*  conatruollon  of  larg*  ayiMm*.  In  an  attampt  to 
r*duc*  th*  high  coot  of  aofiwara,  CS-4  I*  btlng  rtaalgr)^  to 
m*M  thi*  ragulromant.  Author 


N76-16S66  8mllht  Induatria*  Ltd..  6i*hoo*  Cl**v*  (Cnglandl. 
COMPACT  INTIRPNITIRCi  THilR  IMPUCATI0N6  ON 
60P1WAM  AND  HAROIMARR  DtUON 
K.  A.  H*lp*  In  AQAitD  Naal  Tinta  Cempular  (atad  6v*t*mt 
Dm.  1674  10  p rMl  (For  avaHabUitv  *M  N7R-162e7  07-62) 
Thar*  I*  a plao*  In  avionioa  raal  tima  ayatama  for  programi 
to  b*  atorad  In  compact  cod*  and  axMut^  by  InMiprolatlon. 
Compaot  Inlarpratabla  coda  I*  har*  utad  to  maan  cod*  dMlgnad 
to  r*i|ulra  naar-mlnimum  (toiag*.  Subatantlally  emallar  atorag* 
li  raquirad  for  compact  cod*  than  for  normal  cod*  *•  producad 
by  an  officiant  compllai  or  aaaamblar  Typically  th*  compraaalon 
ratio  I*  .6  to  .7  and  an  ovorhaad  of  a fata  hundred  wiorda  hir 
th*  Intarpratar  I*  raquirad.  Th*  panally  lor  thlt  comprataion  of 
cod*  It  a ritt  In  aiaoiitkin  tlin*.  Th*  uaa  of  compaot  Intcrpratabl* 
coda  k vary  cttrMtIwa  In  com*  avionlo*  ipplleationa  on  atorag* 
contidarttlena  tion*.  but  it*  ui*  hai  raparcutalona  on  other  araa* 
of  th*  dlgHtl  ayatama  daaign,  partioultrly  In  Improving  legibility 
and  maintainability  of  toftwar*  and  in  promoting  portability. 
Compaot  Interpretation  li  a toftwar*  tntlogu*  of  mkiroprogram- 
mlng.  Amhor 

NT6-16266  Royal  Radar  Ealtbllthmanl,  Malvern  llngland). 

CORAL  6R|  THI  UR  NATIONAL  AND  MiUTANV  CTANO- 
AND 

N.  J.  F.  Nava  In  ADARO  Rati  Tltn*  Computer  laaad  Syaiam* 
Dm.  1674  7 p raft  (For  tvtilabllliy  *m  N76-ig267  07-621 
Th*  ovolutlon  of  CORAL  66  ta  a iltndtrd  programming 
language  for  uaa  In  rati  tint*  ayatama  in  th*  Unitad  Kingdom  It 
raportad.  with  amphtal*  on  th*  managarltl  artd  axooutlv* 
organlittlon  nacaattry  to  launch  and  auppoit  th*  language.  Iho 
orgtnliation  naoaaaary  to  maintain  th*  language  a*  a atandard, 
and  the  malhod*  adopted  in  practic*  to  anauro  that  th*  atandard 
It  not  dalMtad  *r*  diaautaad.  Th*  banafit*  that  hav*  aooruad 
from  adopting  a polioy  of  language  atanderdliatlon  are  turn- 
mtrliad.  Author 


N76-16270  Rlattay  Radar  Ltd..  Havant  (Engicnd).  Roaaanih 
Contra. 

A LANOUAQI  FOR  THB  RPICIFICATION  OF  RIAL-TIMI 
COMPUTIR-RA6IO  6V6TIM6 

0.  M.  Balaton  and  0. 1.  Morgan  fn  AQARD  RmI  Tim*  Computar 
Stead  Syttam*  Dec.  1674  13  p raft  (For  avaMablllty  *a* 

N7«-ie267  (17-62) 

Currant  malhod*  of  conveying  th*  tpacifleailon  of  real  bma 
computar  baaad  ayatama  raly  heavily  on  natural  language  aa  lha 
medium  lor  communication  and  agraomant  batwaan  cuatomar 
and  contractor.  Mlalntarpratallon  and  tmblguHiat  tr*  oaally 
Introduced  If  alatamanta  tr*  mad*  In  natural  language  however 
and  the  coat  of  ractlflcailon  can  b*  high  both  In  monetary  and 
tim*  tarmt.  Th*  Initial  tpacillcttion  It  praaantad  for  a formal 
Icnguag*  which  hta  bean  davalopad  to  convoy  ayatam  apaclftoatlan 
Information.  Th*  lanpuag*  fare**  th*  writer  to  amtdiatli*  Ih* 
hiartrchletl  nttur*  of  th*  ayatam  and  thut  anoouraga*  a logical 
and  prograttiv*  flow  of  Infori.iatlon.  Th*  raauRIng  tpaclflcalloit 
larvat  a dual  purpoa*  at  th*  tarn*  taxt  can  provM*  both  an 
overview  of  th*  ayatam  and  a dattHad  apMlfloatlon  of  ataiv 
■ub-unit.  Author 

N76-16371  Litton  Induatria*.  Van  Nuyt,  Calif.  Data  Syatamt 
Dhr. 

FART  INTINT  RICOONITION  RVSTIM  IFIR6T1 
8.  C.  Sohroadar  and  L.  E.  Vaughn  In  AOARO  Real  hitw 
Computer  Sated  Syatamt  Dao.  1974  13  p IFor  availability 

tM  N76-162B7  07-621 

Th*  daaign  of  an  APL  language  computar  for  ut*  In  command 
and  control  ayatama  It  Invaatigatad.  Th*  computar  It  dividad 


Into  tour  funotiottal  uriltt.  Th*  ma)or  Innovation  la  tha  utiM  wMah 
datarmlna*.  at  axaoutlon  tint*,  tha  optimum  axMutlon  ood*  tor 
array  procaaaing  ttatamantt.  Thlt  ood*  I*  later  axMuMd  by  tnotbar 
unit  tpMifloally  dealgnad  for  array  operand  oxpraaalona.  Th*  daaign 
it  currently  being  avaluatad  uaing  an  tmultler  wrtttan  tor  an 
AFL  tIm*  tharlng  ayatam.  Th*  evaluation  ahow*  a dMInol 
ooat/paitormano*  advantaga  ovor  both  a nahr*  approaoh  and  a 
oonvantkxul  oomputar  ayatam.  In  addhion,  ut*  of  thlt  eomputar 
In  an  Intartotiv*  oommand  and  oontrol  ayatam  or  real  lima  avioniet 
application  will  graatly  raduo*  toftwar*  davalopmant  and 
inragratlon  Urn*  and  ooat.  Author 


N76- 16271  lurrought  Corp..  Faoll.  N.  Fadaral  and  Ipaoltl 
■yatama  Oroup. 

BURROUCMI  AUTOMATIC  COMMUNICATIONi  STfTIM 
TMI  FOURTH  ORNINATION  (RAOS  IV) 

Chtrlat  8.  Modriukar  In  AOARD  Real  Dm*  (tomputar  Baaad 
BytlaitM  Dm.  1674  10  p (For  avtHaMItv  cm  N7B-162B7 
07-62) 

Th*  daaign  and  davatopmant  of  a computar  ayatam  crohllM- 
tui*  It  raportad  tor  application  to  rad  tim*  procaialng.  Th*  avioniet 
muhlpfocaacor  ayatam  u*M  althtt  a aamiconduetor  mamery  or 
an  Inlagratad  alroultiy  a*  a cemmunloallen  awitoh.  Through  th* 
uaa  of  microprogramming,  Inatructlon  cat*  unique  to  an  application 
art  created  and  atorad  In  a eomwl  mamoty  tor  Intarprotatlon. 

0.0. 


N76- 16172  Sanrio*  TMhnIqu*  dM  Talacommunloatlon*  d*  TAIr, 
Farit  (Franca). 

OROANIIATION  OF  6TRIDA  (RVRTIM  FOR  FROCS6WNO 
AIR  DIFRNBR  INFORMATION)  lORaANIIATION  OU 
■TRIDA  (BVUTiMI  OR  TRAITIMRNT  DIB  INPORMATIONB 
OR  DRFINM  AIRIINNI)] 

D.  Coulmy  In  AOARD  Raal  Dm*  Computar  Rated  Syatamt 
Dm.  1674  6 p In  FRENCH  (For  availability  CM  N7E-ia2l7 
07-B2) 

A raal  tim*  data  prooaaalng  ayatam,  BTRIDA,  tor  pracMalne 
air  datona*  Information  I*  raportad.  The  ayatam  utEleat  a eempMar 
which  procettM  data  fumitherl  by  radaii  and  praMnta  the  data 
to  th*  controller.  Data  ar*  included  on  the  typM  of  equipmant, 
mathoda  of  pregrammlng,  and  th*  arrangamant  needed  to  Inaur* 
MtltlMlory  •vaSablllty  of  tha  tyttam.  Tranil.  by  E.H.W. 


N7B-16274  Boclet*  d'Applioatlon*  Qaneraitt  d'EleotrlcIt*  at 
da  MManiqua,  Farit  (France). 

FARALUL  COMFUTIR  WITH  AUTOMADCAUV  RICON- 
FIOURABU  0R0ANI2ATI0N  (COFRA)  fCAtCULATlUR  A 
OROANIBATION  FARALUU  RICONFIOURARU  AUTOM- 
ATIQUIMBNT  (COFRA)] 

M.  C.  Maraud  and  M.  F.  Browetryt  In  AOARO  Real  Dm* 
Computar  Bated  Syttemt  Dm.  1674  S p In  FRENCH  (For 
eveUablllty  tM  N7B-ie2B7  07-621 

To  mMt  th*  demand  for  relitbllity  in  digital  computai'  data, 
a ttudy  wtt  mad*  to  identlly  and  tolv*  th*  pioblemt  ■etociatad 
with  tuch  damandi.  Th*  COPRA  program  it  a atructiiral 
arrangamant  which  permit*  more  oonfidanc*  ttian  it  ataeitibli 
by  other  tMhnotogloel  meant.  ThrM  fundamental  nwohinltmt 
w*r*  utilixad:  a failure  reoonflgutatlon  elemani  which  uiSIm* 
other  equiprtMnt  to  there  eperatlont  In  cat*  of  pertormanea 
degradation,  an  error  detMtion  element  which  Inhibiti  the  cutput 
of  all  errotf  In  Ih*  retullt,  and  Ih*  retumptlon  element  which 
permit*  th*  continuation  of  th*  mittlon  In  caaet  alter  failure. 

Tranil.  by  E.H.W. 


N76-1627B  ElMlronlqur  Marcel  Dauault,  St.  Qoud  (Franoe). 

THB  MICRA  RXFBRIMENTAL  COMFUTIR  MODBL  WITH 
AUTOMATIC  RICONFIOURATION  Hi  MICRA  MAQUITTI 
RXFIRIMBNTAU  DB  CALCULATBUR  A RBCONFIQURA- 
TION  AUTOMATIOUB] 

0.  F.  Qarmain  In  AOARD  Neal  Tima  Computer  Sated  Syttemt 
Dm  1674  6 p reft  In  FRENCH  (For  avaMabdity  M*  N7B-162B7 
07-621 

A computer  model  lupporting  the  ttudy  ol  dlvett*  methodi 
to  inoreat*  reliability  and  wcurlty  in  computer  operellont  wet 
examined.  Several  typM  of  redundtncle*  war*  put  to  work  and 
lha  saint  In  reliability  were  evaluated.  Reconfiguration  mathodi 
were  Implamanted  and  improvementi  of  their  eftoclivenau  were 
tMtcd.  Experimental  conclutloni  and  caloulaled  rtllabllity  art 
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IneliidMl.  Th«  validity  of  all  aolutlona  ara  axamlnad,  In  partloular. 
aapasti  of  placing  tha  wotk  undar  LSI  taohnologY. 

Tranal.  by  E.H.W. 


N7B-1U7<  AEO-Talafunkan,  Konttant  (Wait  Girmany). 

•OMt  MULTfCOMPUTIR  CONPIOUNATIONt  FOR  NIUA- 
BIUT7  IN  ATC  tVSTIMB 

J.  Zutrn  In  AGARD  Rail  Tima  Computar  Baaad  Syitama  Oac. 
1»74  18  p raft  (For  availability  laa  N7B-ie2S7  07-831 

Tha  axparlinci  In  davaloplng  douUa  computii  tyitami  with 
ona  computar  oparatlonal  and  tha  othar  atand-by.  ahowad  that 
avan  for  atvaral  ayitami  with  vary  dlffaranl  oparatlonal  programt. 
tha  mathod  for  doubla  computar  monitoring  and  automatic 
iwltchovar  can  ba  almllar  or  tha  lama  for  aach.  Tha  mathod 
uiad  In  lovaral  appllcatlona  la  to  hava  aach  computer  aand  In 
fiaad  tima  Intarvali  approprlata  itatua  and  control  Information 
to  an  indapandant  unit.  Savaral  multioumputar  ATC  lyitami  ara 
diaouiiad  in  datall  to  llluitrata  tha  affact  of  varloui  data  Input 
and  output  avallibllltlaa  and  data  itoraga  rallabllity  ragulramanti. 
Tha  axparlanca  with  thaia  ayitami  haa  ihuwn  that  tha  rallabllity 
Improvamanti  of  aach  typa  maat  tha  high  taqulramanti  of  ATC. 

Author 

N7B- 18277  Foraohungilnatltut  fuar  Funk  und  Malhamatik, 
Watthovan  (Wait  Garmanyl. 

DIBTNIBUTION  OP  THI  TASK!  IN  A PHABID-ARRAV 
NADAR  RVmM  RITWIBN  QINIRAI-PURP08I  COMPUT- 
IRR  AND  SP8CIAL  PROCIUING  UNITR 
C.  Mania  In  AGARD  Raal  Tima  Computar  Baaad  Syitama 
Dao.  1974  7 p lift  (For  availability  aaa  N76-t82S7  07-82) 
In  a fuluti  radar  lyitam  with  an  alactronlcally  alaarad  antanna 
a lot  of  taika  muii  ba  hindlad  almultanaouily  with  high  ipoad, 
which  do  not  run  down  with  fixad  paranratara  and  Indapandantiy 
from  aach  olhan  Ilka  In  uiuil  radar  ayitami.  Tha  praaantatlon 
ihowa,  that  In  this  multi-function  procaialng  lyitam  no  unili  of 
tha  lama  kind  can  ba  Implamant^,  ainoa  at  partloular  polnti  in 
tha  lyilim  data  volumai  of  vary  dlffarant  aim  and  In  varloui 
tima  intarvali  occur.  Tha  itiaiing  ol  tha  dlffarant  funotloni  by 
data  dipindant  piramitari  and  tha  ovarall  ayitam  control  muit 
ba  handlad  by  programmabla  ganaral  purpoaa  oomputari.  ilnca 
during  than  control  funotloni  a lot  of  dlffarant  data  muat  ba 
iiurad  for  a long  tima.  Eaamplai  for  that  ara  glvin  in  tha 
praiantatlon,  Including  Implamantatlon  of  gracaful  degradation. 

Author 


N7B-18278  Intarmatrica.  Inc.,  Cambridge,  Meat. 
PAUIT-TOURANOI  PIATURI8  OP  AN  ABROtPACI 
MULTIPROCtUOR 

Jamaa  8.  Millar  In  AGARD  Raal  Tima  Computar  Baaad  Syitama 
Dae  1974  p 9 rafa  (For  availability  lai  N7B-1B367  07-82) 
Prooaaior  arrora  ara  datactad  by  comparing  raaulta  from 
duplaxad  unlti  axacutlny  concurrantly.  Local  procaiior  itoraga 
la  alao  duplaxad.  and  logragated  from  procaailng  unita.  Parity 
checking  la  uiad  to  Identify  tha  Invalid  copy  whan  a compar- 
lion  failure  la  ilgnallad  Initructlon  axicutlon  la  ipllt  Into 
phalli  luch  that  no  phiaa  ovarwritai  Iti  Input.  A hard-oora 
redundant  unit  la  uiad  to  command  Initructlon-phaia  retry 
following  a fault.  II  retry  falli.  another  procaiior  la  Intarruptad 
to  unload  tha  faulty  procaaior'i  local  itoraga  and  prapira  the 
dliruptad  prooaii  lor  Immadlata  raiumption  at  tha  point  ol  failura. 
Recovery  from  fiulti  In  main  memory  oapitaliiaa  on  tha 
daacrlptor-biaad  memory  multiplexing  aohama  uaad  for  normal 
operation.  A novel  uau  ol  Interleaving  allow!  hardwata- 
lupportad  duplicated  aifa  itoraga  of  data  lagmanti  in  main 
mamory,  ilnca  thaia  change  too  fraquantly  to  ba  duplicated  on 
lacondary  itoraga.  Author 

N7B-1827B  Maiiarichmitt-Boalkow-Blohni  G.m.b.H..  Munich 
(Wait  Qarminy). 

IMPUMBNTATION  OP  THB  MICRO  PROCBBBOR  CON- 
CBPT 

R.  C.  Down!  In  AGARD  Real  Tima  Computar  Baaad  Syitama 
Doo.  1974  11  p rafa  (For  iviKiblllty  aaa  N7B-1B257  07-82) 
Bacauia  of  thair  imall  alia,  low  power  coniumptlon.  high 
rallabllity.  and  anvlronmantal  ruggadnoai  the  micro  procaiior  la 
entering  new  application  flaldi,  where  pravloualy  mini  procaiiora 
ware  unacceptable.  Thaia  eppllcatloni  Include  tha  lophlitloation 
of  military  and  aaroipaca  equipment,  whoaa  complex  control 
luncllona  ara  now  aquillid  by  tha  computing  capabllitlai  of  tha 
micro  procaiior.  Tha  davalopmant  and  capabllillai  of  the  micro 
procaiior  In  tarmi  of  phyiloal.  hardware,  and  loftwara  oharaoterii- 
tioi  In  tha  Implamantatlon  of  tha  micro  prooaaior  concipt  ara 
dlocuiiad.  Author 


N7B-1R3BO  Centra  National  da  la  Raoharcha  Sciantillqua, 
Toulouaa  (Franca).  Lab.  d'Automalitiua  it  d'Analyaa  dai 
Syitimai. 

A PAMILV  OP  MODULAR  PNOCBBSORSi  THE  ASMODEB 
PROJECT  lUNE  PAMILU  01  PROCBRBIURB  MODUL- 
AIREBI  LB  PROJBT  ARMOOBEl 

J.  C.  Lapria  and  A.  Coitaa  In  AGARD  Heal  Tima  Computar 
Baaad  Syitama  Dec.  1874  11  p rafa  In  FRENCH  (For 

avallibllKy  aaa  N76- 18257  07-621 

A communication  covering  tha  ASMODEE  pro|aot.  Including 
numarical  taohnlquaa.  rail  time  operation,  and  computar 
architaeturil  concept!  la  praientad.  Ob|activai  of  tha  projact 
Includa  a atudy  ol:  itructura  concapti  ol  numirlnal  control  batter 
adopted  to  ipecillc  naada  and  lecurlty  funotloni.  and  dacantrilltad 
atructuiaa  which  provide  lot  tha  davalopmant  of  a new  ayitam 
of  dlitrlbutad  hiitarohy  control.  Tranal.  by  E.H.W. 


N7B-1E2E1  * Jat  Propulilon  Lab..  Calif.  Init.  ol  Tooh.,  Paaadana. 
THE  DEVELOPMENT  AND  DEMONSTRATION  OP  HYBRID 
PROORAMMARLB  ATTfTUDB  CONTROL  EUCTRONICS 

L.  S.  Smith  and  E.  H.  Kopf,  Jr.  In  AGARD  Raal  Tima  Computar 
Baaad  Syitama  Dao.  1874  10  p rail  (For  avallabllltv  aaa 

N76-tB267  07-82) 

(Contract  NAS7-100) 

HYPACE  providii  an  idaptabla,  analog /digital  daiign 
apptoiph  that  permit!  prafllght  and  In-lllght  accommodation  ol 
mlailon  changoi,  componeni  parformanci  variation!,  ipacicraft 
ohangai,  ate.,  through  programing.  Thia  inablid  broad  mulllmla- 
aion  llaxiblllty  of  appllcalTon  In  a ooat-affaotlva  manner.  Tha 
HYPACE  daalgn,  which  waa  damonitritid  In  braadteatd  form 
on  a ilngli-axli  gai-bairing  ipacicraft  ilrnulatlon,  uiai  a alngla 
nontrol  ohinnil  to  pirlorm  tha  attitude  control  function! 
laquanllilly,  thua  ilgnlllcanlly  raduclng  the  number  ol  componant 
parti  over  hard-wired  diilgni.  Tha  luaciii  of  thIa  ifforl  raiullad 
in  the  concipt  being  lalaclad  lor  tha  Mariner /Jupitar/bturn 
1977  apauaurall  uppllcatlon  Author 


N7B-1B2B3.  Calllomla  Univ.,  Lot  Angalaa.  Dept,  ol  Computer 
Sole  rice. 

THE  IMPACT  OP  RECENTLY  DEVELOPED  HYBRID  COM- 
PUTING DEVICES  ON  REAL-TIME  BIONAL  PNOCBBIINa 

Welle  I J Karplut  /rtAQARD  Rati  Tima  Computer  Band  Syatami 
Deo.  1974  10  p rati  (For  avallabllltv  laa  N7B-1B267  07-02) 
IQrant  NSF  OK-SUeS) 

Riuint  advanoai  In  tha  analog  and  hybrid  oomputlng  field 
ara  rivliwad,  ai  wall  ai  Impllcitioni  of  newly  davalopad 
davlcai  upon  the  daalgn  ol  lail-llma  ilgnil  procaailng  ayitami. 
Tha  preprocaailng  ol  contlnuoui  data,  uiing  analog  modulai. 
prior  lo  digitliing  aa  wall  ai  tha  utllliallon  of  a numbar  ol  parallel 
cnelog /digital  convertari  appairi  to  hold  perllnular  promlaa. 

Author 


N7B-1B2B3  Texei  Inatiumanta,  Inn.  Dellai. 

THE  ADVANCED  BCIENTIFIC  COMPUTBRi  AN  ADVANCED 

COMPUTER  architecture  AND  ITS  REAL-TIME  APPU- 

CATION  TO  BALLIETIC  MIRBILE  DEPENEE 

John  W.  Blekimore  In  AGARD  Reel  Time  Computer  Baaed 

Syilemi  Dec.  1974  12  p (For  avallebllltv  aaa  N7B-182B7 

07-82) 

Tha  idvancad  aclenllllo  computer  (ASC)  la  a computar  lyilarn 
utllliing  three  prooeixing  urtlte.  one  optihnlted  for  control,  ona 
optimliadfor  high  apaad  arithmetic /logical  oparatloni  on  otderad 
arraya  (called  vactora)  ol  data,  and  tha  third  uaad  axolualvily  for 
data  iranalira.  Thia  high  throughput  potintlal  la  due  principally 
to  tha  daalgn  ol  tha  control  procaiior  which  parmiti  contlnuoui 
control  oparatloni  without  intarfirrlng  with  vcoior  prooiiiing 
oparatloni  and  to  tha  fact  that  tha  billlatic  mlailla  dalanaa  ptoblam 
providei  vactori  of  ditn  Ion  targala)  In  a natural  way.  Tha  ASC 
control  procaiior  (through  apaolal  hardware)  la  providad  poiltiva 
control  over  all  alimanta  ol  tha  ayitam  (l.a.  mamoty.  data  ohannale. 
and  the  erlthmatic/logicel  pror.eiior).  It  la  Implarnanted  ai  eight 
Independently  programmabla  prociiioii,  each  providad  accaaa 
to  tha  entire  mamory  apaoa.  The  mamory  ipioo  may  ba 
Implimantad  In  alow  or  fait  memory  or  a mixture  of  tha  two. 
Tha  mamory  la  all  lolld  itati,  Intorlaivod  and  ovorlappad,  providing 
dale  to  the  procaailng  alimanta  at  a maximum  nominal  rata  ol 
ona  word  every  aix  ninoitoandi.  Mamory  managimint,  control, 
and  protection  la  liollltatad  by  tha  control  procaiior  apaolal 
hardwiri.  Author 
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N7I'1MM  Miraoni-tllllott  Aviontc  SyiKnu  Ltd.,  Rochntar 
icnalind).  Airport  Work*. 

jm  INFLUINOI  OF  AyiONIC  SVtTIM  MQUIRIMBNT  ON 
AIMONNI  COMFUTIR  DIBION 

J.  T.  Shophord  /nAGARD  Root  TImo  Computir  BiMd  Syitonti 
Doc.  1074  21  p IFor  (voiliblllty  wo  N7C'1fl267  07-dZI 

ConMriInts  impoiod  upon  lh«  ilrborno  computir  datignar 
by  ayitam  parfarmanoa  and  aircraft  oparatlonal  aconotnic 
anvlronrnant  ara  axamlnad.  Syitam  raqulramanit  Includa  air  data 
ayttama,  autopllota  and  flight  diractor  ayatama,  haad  up,  waipon 
dallvary  ayatama,  navigation  ayatama,  oantral  monagamant  ayatama 
and  angina  control  ayatama.  Slia  and  walght,  anvironmantal 
daalgn.  rallibllity  and  maintainability,  intagrity,  ai>d  thatmal  and 
cooling  raqulramanta  ara  conaldarad  aa  part  of  tha  oparatlonal 
oonatralnta.  Tha  typa  of  architacturaa  that  avolva  from  lhata 
ragulramanta  ara  diacuaaad,  Trada-off  atudlai  batwaan  Inatruollon 
00^ /addtaaaing  atruotura  and  alora  utllliation  ara  alao  Includ* 
ad.  Author 

N7B-1MBI  Litton  Induatrlaa,  Van  Nuya,  Calif.  Data  Syatama 
DIv, 

MACROBi  AN  INSTRUCTION  CONCBFT  CHANOB 

A.  J.  Eva  and  C.  C.  Church  In  AQARD  Raal  Tima  Computar 
Baathi  ^tama  Dao.  1974  7 p rafa  (For  avallablllly  aaa 

N7B-1(I2S7  07-B2) 

Macro  (In  hardwaral  Inatructlons  maka  a changa  that  Improvaa 
atoraga  afflclancy  and  program  axacutlon  tima.  Brlafly,  tha 
oomputar  evolution  la  daaorlbad  and  Inoludaa  atatlitloa  of  computar 
Inalruotiona  which  lad  to  tha  davalopmant  of  tha  Macro  concapt. 
Tha  Macro  Inalructlon  of  1 -byta  langth  IB  bita)  providaa  mulllpla 
funotlona.  Eaamplaa  ara  givan  to  damonitrata  tha  advantagaa  of 
Macroa,  atoraga  lavlngi,  and  Improvad  uomputar  throughput. 

Author 


N7B-1B2IB  Computing  Davloaa  of  Canada,  Ltd,,  Ottawa  (Ontario). 
MICRORROaRAMMBD  COMFUTBR  COMBINBD  AVIONICB 
DIBFLAV  AND  DATA  FROCBBBINO 

Dala  R.  Younga  In  AQARD  Raal  Tima  Computar  Baiad  Syatama 
Dae.  1B74  12  p (For  availability  aaa  N7B-1B2B-;  07-B2) 

A amall-alaa,  hlgh-parformanca,  alrborna-computar  IIDP-B74 
Qanaral'Furpoaa  Computar)  waa  davalopad  lor  appllcatlan  In  an 
Iniagiatad  dlaplay  and  procaaaor  ayatam  HOPS)  for  lowar-coat 
aircraft.  Tha  prime  objactlva  of  thia  davalopmanl  waa  to  opllmlia 
ccat-affactivanaaa  of  tha  computer  and  primary  dlaplaya  aubayatam 
by  maana  of  tlma-aharlng  tha  dlaplaya  aarvlelng,  balllatlcai 
navigation,  ato.,  In  a aingla  oantral  ganaral'purpoaa  computar. 
That  la,  tha  tlma-aharlng  of  balllallca  and  navigation  In  tha  aama 
computar  la  now  commonplaea,  howavar,  tha  additional  taak  of 
raal-tima  multipla  dlaplaya  aarvlelng  togathar  with  more  aophlatl- 
oatad  balllatlea  llha  Hot- Una  Alr-to-AIr  mode)  and  navigation 
ImuHi-aanaor  mlalng)  raquirad  a aliaabla  incraaaa  in  oantral 
computar  parformanca.  Tha  aviillablllty  of  oomplaa  Intagratad 
oirculta  haa  made  poaalbla  auoh  Incraaaad  parformanca  in  addition 
to  daeraaaad  aira  and  coat.  Tha  oomputar  daaorlbad  herein 
avaragaa  more  than  400.000  oparatlona  par  accond  and  oocuplaa 
a 1 /2  ATR  voluma  In  addition  to  merely  hlgh-apaad,  parformanca 
waa  Incraaaad  further  by  vHua  of  a more  varaalila  arohllaclura. 
auoh  aa  a large  quantity  of  operational  raglatara  and  oomplaa 
Inatruollona,  titan  la  normally  found  In  low-coot  oomputara. 

Author 

NTB-1B1B7  Britiah  Aircraft  Corp.  lOparallngl  Ltd.,  Brlatol 
(England).  Commercial  Aircraft  DIv. 

TRAFFIC  MOOBLUNQ  OF  MIUTARV  COMMUNICATION 
BVBTBMB  ON  DIOITAL  COMFUTBRB 

D.  V.  Turner  In  AQARD  Real  Tima  Computar  Baaed  Syatama 
Dec.  1974  10  p IFor  availability  aaa  N7«- 16267  07-B2) 

A modal  davalopad  by  the  author  to  almulala  tha  flow  ot 
traffic  around  a network  la  diurlbad.  and  a milllary  oommunination 
modal  la  dlacuaacd  In  detail.  Both  the  phyaloal  rapraaantatlon  of 
tha  ayatam  aa  a data  atructura  and  tha  procaaaing  funotlona  of 
tha  almulator  ara  diacuaaad.  M.C.F. 

N7B.162BS  Salania  B.p.A..  Roma  (Italy). 

DATA  ACQUIBITICN  AND  OIBTRIBUTION  IN  RBAL-TIMI 

ABROBFACB  BVBTBMB 

8.  Boaaao  and  R.  Oambarala  In  AQARD  Raal  Tima  Computar 
Baaad  Syatama  Dec.  1974  19  p rale  (For  availability  aaa 

N7BIB2B7  07  02) 

Tha  axohanga  of  information  la  daacrlbad  batwaan  data 
aourcaa.  computing  faollltlaa  and  data  uaara.  Data  routing  and 
tha  control  of  digital,  tima-multiplaxad  data  buaaa  ara  dlKuaaad. 
A traffic  modal  la  praaantad  to  aarva  aa  a baala  for  davaloping 
a bua  control  algorithm.  M.C.F. 


N7S-1B2B9  Roma  Air  Davalopmant  Canter,  Qrllflaa  AFB,  N.Y. 
AFFUCATION  OF  MULTI  MINICOMFUTBR  CONFIQURA- 
TION  TO  INTBRACTIVB  QRAFHICS  AND  CARTOORAPHY 

William  0.  McLallan  and  B.  K.  Morlti  (PRC  Information  Sol. 
Co.)  In  AQARD  Raal  Tima  Computar  Baaad  Syatama  Dao. 
1974  12  p IFor  availability  aaa  N7B-1S2S7  07-62) 

ThIa  ayatam  la  daacrib^  to  produce  error  free  digital  data 
calla  containing  topographic  data  In  gaographio  ooordlnataa  that 
ara  complataly  idantiflabla.  Tha  large  oantral  minicomputer  la 
equipped  with  printer,  magnetic  tape  tranaporta,  and  rotating 
mamory.  Currant  daalgn  allowa  for  up  to  10  work  atatlona  to 
be  almultanaoualy  operating  with  tha  aingla  large  minicomputar 
central  procaaaor.  M.C.F. 


N7B-1B290  Lear  Slaglar,  Ino.,  Grand  Rapida,  Mich.  Inatrumant 

Dhr. 

RF  SIGNAL  FROCIBSINO  VIA  CONTROL  OF  SFOCIAL 
FURPOBI  FRB-FROCBBSORB 

A.  DImItrlou  In  AQARD  Raal  Tima  Computer  Baaad  Syatama 
Dec.  1974  12  p (For  availability  aaa  N7B-1S2B7  07-62) 

Radio  fraquanoy  aignal  procaaaing  lor  radar,  ECM,  aoouatlo. 
Loran,  Nav-Sat  and  other  appllcatlona  Involvaa  rapid  aampling 
of  tha  raoalvad  aignal  and  quick  procaaaing  of  tha  aamplad  data. 
Two  approaohaa  ara  poaalMa  whan  a digital  computar  It  uaad 
toi  aignal  prooataing.  One  it  to  dadicatn  tha  computar  to  aignal 
procaaaing  funotlont  and  allow  other  computational  taakt  to  be 
parformad  aa  tima  parmitt.  Tha  other  approach  It  to  have  a 
pra-procataor  or  pra-proottaora  operating  under  control  of  a 
oantral  procaaaing  alamant.  Tha  pra-prooattor.  In  thia  oatt, 
patforma  tha  time  uonauming  taaka  of  dala  aampling  and  timpli 
manlpulatlona  of  tha  aamplad  dala.  Tha  data  la  than  tranafariad 
to  tha  oantral  procaaaor  where  more  tophlatloatad  preoattlng  It 
parformad.  Thia  paper  datcribat  tha  control  which  It  nacataary 
In  order  for  a pra-procaaocr  to  oparata  r-ndar  control  of  a oantral 
data  procaaaing  alamant.  Examined  tpaclfloally,  it  tha  operation 
of  a Lpran-C  pra-procauor.  Author 

N7B- 16391  Mlniatry  of  Dafanoa,  London  (England). 
DBVILOFMBNT  IXFBRIINCBS  OF  RBALTIMI  COMFUTBR 
■ASBD  BVBTIMB  IN  STRIKB  AIRCRAFT 
C,  J.  U.  Roberta  /n  AQARD  Raal  Time  Computer  Bated  Syatama 
Dec.  1974  6 p IFor  availability  aaa  N78-ie2S7  07-62) 

Thia  paper  will  doaorlba  tha  nav /attack  ayatam  that  la  fitted 
to  tha  UK  varalon  of  tha  Jaguar  aircraft  with  particular  refaranne 
to  Ita  computing  aub-ayatam.  Tha  paper  will  alto  dieouaa  tha 
affect  that  tha  flaxiblllty  of  digital  computing  hat  had  on  the 
flight  trlala  program  togathar  with  tome  of  tha  ealutary  axparl- 
anca  that  hat  bean  gained  on  the  Inler-ralatlonahlpa  of  hardware 
and  aoftwata  and  the  need  for  a diacipllned  validation  prooatt 
for  the  flight  program  aoftwata.  Author 


N76-162B2  International  Suainatt  Mtohinet  Corp  . Owego,  N Y. 

LAMFSr  A CABS  HISTORY  OF  FROBLBMB/DIBIQN 
OBJIOTIVBB  FOR  AN  AIRBORNE  DATA  HANDLING 

SUBSYSTEM 

flax  Read  and  Howard  J.  Cattle.  Jr.  INADC.  Watmlnater.  Ft.l 
In  AQARD  Real  Tima  Computer  Bated  Syatama  Dao.  tB74 
11  p (For  availability  tea  N7B-ie2B7  07-62) 

Thia  paper  It  praaantad  to  clarify  and  broaden  tha  undaratand- 
Ing  of  tha  proUamt  relating  to  computer-bated  raaltima  ayatama. 
A currant  U.8.  Navy  avionlot  data  handling  aubayatam  aboard  a 
dattroyar-batad  hallooptar,  will  ba  ravltwad  at  It  prograattd  from 
tha  concept  evaluation  and  flight  taat  phatet  of  an  anginaaring 
teat  bad  to  tha  preaent  tnginaerlitg  prototype.  An  analytia  of 
tha  teat  bad't  poaltiva  and  negative  data  handling  faaluraa  art 
diecuttad  with  raapaot  to  thair  Influence  on  tha  follow-on  daalgn. 
Tha  prevailing  phlloaophlaa  and  conalralnit  turrounding  auoh  a 
davalopmant  Impaota  tha  daalgn  altarnatlvat  while  a ^lartclng 
of  hardware /toRwara  paratnatara  attltla  in  optimliing  ayatam 
parformanca.  Finally,  tha  Importanca,  even  in  tha  early  daalgn 
affertt  of  hardwara/aottwara  cooperation  It  amphaaliad  If  an 
optimum  daalgn  la  to  ba  achiavad  within  tha  turrounding  realltlea. 
Such  aahy  oooparatlon.  at  aaan  in  the  example,  it  fait  to  have 
optlmiiod  hardware  daalgn  aa  wall  at  alimlnatad  much  of  tha 
aoftwara  raquirad  to  rectify  tha  lack  of  daairabla,  or  even  tttantiti 
hardware  faaturaa  typical  of  Indapandant  daalgn  afforta.  Author 

N76-1S8SS  IBM  Italia.  Roma. 

DIOITAL  REAL  TIME  SIMULATION  OF  FUOHT 
Nunilo  LaFartIta  In  AQARD  Real  Tima  Computar  Baaad  Syatama 
Dec.  1974  17  p raft  (For  availability  aaa  N7B-1SZB7  07-621 
Tha  almulatlon  of  flight  la  dlacuuad,  producing  real -time 


248 


t 

I 

i 


phanoin»nan.  Ttw  probltmi  tritlna  from  g«n*r«l  purpou  digital 
oomputin  to  dmultt*  l••l■tlln•  flight  art  Invaatlgatad.  M.C.F. 
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N76*16St4  flutotiontrol  Aganoy,  Maaatrloht  (Natharianda). 

THI  MAASTHtCHT  DATA  PROCIMtNO  AMD  0I6P1AV 
SVimiMi  A STIP  IN  AUTOMATtON  OP  AIR  TRAPPIC 
CONTROL  ITHI  ROPTWARt  RTRUCTURI  OP  THI  IVI- 
TIM) 

R.  Ihrmanntraut  MAOARO  Raal  Tima  Computar  Baaad  Syatama 
Dao.  1974  14  p (For  availability  aaa  N7t-iaaB7  07-82) 

Tha  ayatam  parforma  multi  radar  traoUng  on  data  from  up 
to  8 radar  atatlona.  Extanalva  ohaoka  of  data  antaring  tha  ayatam. 
aapaolally  for  flight  plana,  ara  carriad  out.  Tha  ayatam  parforma 
oorralatlon  of  plana  and  traoka.  Information  In  tha  data  bank  la 
automatiaally  updatad  by  radar.  Taohnloal  partioularltlaa  oarxiaming 
tha  dagraa  of  modularity  ara  diaouaaad,  and  data  bank  atruatura 
and  aonaa  auparvlaoiv  aapaeta  ara  hlghllghtad.  It  la  ahoarn  that 
In  tha  avant  of  a hardwara  or  toftwara  fallura,  a ayatam 
raoenflguratlon  will  taka  platta.  In  aaaa  tha  main  eomputar  faka, 
raatart  takaa  piKa  from  aafa  data  on  diak  mamory.  Author 
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For  gsophyilcs  im  46  Gtophysics  For  (itrophydoi  Me  SO 
Astrophysics.  For  solar  physics  see  92  Snisr  Physics. 


N7B-2204S|il  Advlioiv  Qtoup  (oi  Aeiospscs  Research  and 
Davelopmarit.  Paris  (Franca) 

ELECTROMAGNETIC  WAVE  PROPAGATION  INVOLVING 
INREOUUR  8URFACEG  AND  INHOMOGENEOUS  MEDIA 

A N Inca.  ud.  (Shape  Air  Dalanie  Tech.  Canlarl  Fab  1976 
SOI  p rets  In  FRENCH  and  ENGLISH  Presented  at  the 
Elaotromagnatlc  Wave  Propagation  Panel  Symp..  The  Hague. 
25-29  Mar.  1974 

IA0ARD-CP-I44I  Avail:  NTI8  HCS12.26 

The  procaadlnga  ol  a oonlaranea  on  alactramagnallc  wavs 
propagation  are  praaantsd.  Tha  oonlaranea  waa  concarnad  with; 
(II  propagation  ol  aurlaoa  wavai  over  Irragular  and/or  In- 
homogatiaoul  terrain.  (2)  aoattarlng  Irom  rough  surlaoas  and 
volumaa,  and  (1)  guided  wave  propagtilen  In  tha  praaanoa  ol 
Irragularltlaa.  Tha  oharaetailatica  ol  somtnunleatlen  avttama  which 
require  a knowladga  ul  alactromignatlo  wave  propagation  are 
diacuaaad.  Mathamatlcal  thaorlas  ol  radio  wava  propagation  ara 
Inoludad.  For  Individual  titlai,  aM  N7B-22046  through  NTB- 
220B.’' 


N7S-2S04S  Shape  Air  Dalariaa  Technical  Canter,  Tha  Hague 
(Natharlanda). 

TICHNIOAL  REVIEW  OF  IM  WAVE  PROPAGATION 
INVOLVING  IRREGUUR  EURFACEI  AND  IN- 
HOMOGENEOUI  MEDIA 

A.  N.  Inoa  /n  AGARD  llactromagnatlc  Wava  Propagation 
Involving  Irragular  Surlacsa  and  Inhomoganaoua  Madia  Fab. 
1976  lip  rale  (For  avallabllltv  laa  N7S-2204B  13-70I 
A review  ol  lacturae  on  alactramagnallc  wava  propagation 
la  preaantad.  Tha  aubiacia  ol  the  papara  ara  aa  lollowa;  (11 
davalopmant  ol  modali  lor  alactromagnatlc  propagation  over  tough 
aurlacaa.  (2)  alaotromagnallc  propagation  In  layarad  guiding 
atruciurae  with  Irragular  boundarlac  Involving  moda  coupling  and 
eonvcralon,  131  remote  aanalng  using  an  airborne  radar  acattaroma- 
tar  and  a noncoharant  pulaa  radar  on  a stationary  platform,  and 
(4)  ground  wava  propagation  over  Irregular  and  nonhomoganaous 
earth  including  land-aaa  boundarlac,  varying  toll  typaa,  and 
mountain  ridgai.  Author 


N7E-U047  Tachnlacha  Flogaachool,  Eindhoven  (Natharlanda). 

MATHEMATICAL  THEORIES  OF  RADIO-WAVE  PROPAGA- 
TION! AN  HIETORICAL  EURVEY 

H.  grammar  In  AGARD  Elaotromagnatlc  Wava  Propagation 
Involving  Irragular  Eurlaoaa  and  Inhomoganaoua  Madia  Fab. 
197B  14  p rafa  IFor  avallabllltv  laa  N7B-3304B  13-70) 
Mathematical  models  ara  dovalopad  to  dsacriba  tha  charaotor- 
latlcs  of  radio  wava  propagation.  Tha  purpoca  of  the  analyala  la 
to  dstarminc  tha  field  strength  dus  to  a point  louroa  (the 
transmitter)  placed  In  an  homoganaoua  medium  (the  lower 
atmoiphara),  the  field  being  obeen/ed  on  or  illghtly  above  an 
homogeneous  aphera  Ithe  eaith)  and  tha  eleclrloal  parameters 
of  the  two  homogeneoue  media  being  Known.  The  approaohea 
considered  are;  111  tha  Watson  transformation.  (21  the  Impedance 
, boundary  condition,  (3)  tha  effect  of  tha  horliontal  atmospheric 
strstifloatlon,  and  (4)  the  statistical  elemente  in  wave  propagetlon 
problems.  Author 


N7E-3204E  Colorado  Univ.,  Boulder.  Dept,  of  Electrical 
Engineering. 

MODELING  OF  ROUGH  SURFACES 
P.  Beckmann  In  AGARD  Eleotramagnstlo  Wave  Propagation 
Involving  Irregular  Surfeoes  and  Inhomogeneous  Media  Feb. 
1976  10  p refs  IFor  availability  see  N7e-2204B  13-70) 

The  theory  of  scatlaring  electromagnetic  waves  by  rough 
surfaces  Is  analyiad  In  terms  of  the  prediction  problem  and  tha 
probing  problem.  The  models  of  central  Importance  ere  Identified 
at  Ihosa  ganeratad  by  random  prooaases.  The  models  can  be 
reduced  to  two  broad  groups:  (1)  models  using  gxaot  boundary 
conditions  and  an  approaimata  evaluation  (the  Rayleigh  method) 
and  12)  models  using  approaimata  boundary  oondltlona  and 
accurate  evaluation  Iths  Klrchoff  method).  Both  methods  are 
capable  of  vactorliatlon  lor  traallng  tha  polarliatlon  of  tha 
socltered  field  in  addition  to  Its  amplitude  and  phase.  Author 


N7B-3a04B  Imperial  Cell,  of  Sclenoe  and  TNhnology,  London 
lEngland). 

NEW  JUBTIFICATION  FOR  PHYSICAL  OPTICB  AND  THE 
APERTURE  FIELD  METHOD 

R.  H.  T Bates  In  AGARD  Electromagnatlo  Wava  Propagation 
Involving  Irragular  Surfaces  and  Inhomoganaoua  Media  Fob. 
1976  7 p rah  (For  availability  tea  N76-22046  13-70) 

Tha  emended  boundary  condition  (opiloal  emlncllon  theoroml 
la  used  to  aasmine  the  physical  optics  (Klrchoff)  approalmailon 
to  asset  diffraction  theory  lor  aoatlarara  of  arUtrary  shape  having 
aurlacaa  that  can  be  usefully  charaotarlsed  by  aurfaoa  Imped- 
ancaa.  For  inhomogeneous  media  with  rough  aurlacaa,  without 
any  asymptotic  constraint  on  tha  shapes  of  the  surfaces,  tha 
physical  optica  forms  lor  tha  surface  currants  lead  to  aatlslaotlon 
of  the  estandsd  boundary  condition  deep  Inside  the  media,  undar 
fairly  wide  eels  ol  oondltlona.  Tha  form  ol  the  Inoldant  Raid 
affacta  thp  goodness  el  the  physical  optica  spproslmatlon.  Flat 
surfaoas  hava  a spacial  signllloanch  for  physical  optica.  How  to 
make  use  of  ray-opileal  taohnlqnas  to  compute  the  equivalent 
surface  currents  on  llolltlous  flat  surfaces  In  front  ol  tha  aotual 
surfacas  Is  dlacusaed.  Author 


N7B-220BO  Harry  Diamond  Labs.,  Washington,  D.C. 

ATHIRD-ORDBR  SPECULAR-POINT  THEORY  FOR  RADAR 
■AOKBCATTER 

James  E.  Seltiar  /n  AGARD  Electromagnatlo  Wave  Propagation 
Involving  Irregular  Surfaoas  and  Inhomoganaous  Madls  Fab. 
1976  16  p refs  IFor  availability  sae  N7B-22D46  13-70) 

Two  principal  modifications  to  the  aalating  theory  lor 
alactromagnatlc  baokscattaring  from  randomly  rough  surfaces  with 
Gaussian  height  distributions  ara  employed  to  aatand  tha  theory 
and  make  It  mors  oonslalcnt  with  tha  physical  optica  solutions 
lor  rallaolions  from  ounrad  surfaoas.  First,  tha  gaomatrloal  optics 
solution  for  raflaotlon  Irom  a point  of  stationary  phaso  has  been 
modified  to  Include  the  contribution  from  the  thlrd-darlvatlva 
terms  In  tha  power  sarlas  eapanalon  of  tha  argument  ol  tha 
eN|,onantlal  In  tha  Halmholta  Integral  thereby  praoludlng  tha 
prediction  of  Infinite  backsoattsrad  llalda  Irom  specular  points 
that  ara  also  points  ol  laro  Gsusalsn  ourvstura.  Second,  ths 
spatial  danaltias  of  specular  points  have  basn  datarmlnad  as  s 
function  ol  tha  height  coordinate  with  raspact  to  tha  mean  surface. 
In  consonanca  with  tha  latter  davalopmant,  halght-dapandant 
shadowing  probabllltlaa  and  means  and  mean-aquara  values  lor 
tha  aoattarlng  amplltudas  have  bean  derived.  Author 


N7E-aaOE1  Teaas  AhM  Univ.,  College  Station. 

ON  VOLUME-DEPENDENT  DBFOLARiaATION  OF  EM 
BACKBOATTER  FROM  ROUGH  GURFAOES 

John  W.  Rouse.  Jr.  /n  AGARD  Blactromagnetlo  Wava  Propagation 
Involving  Irregular  Surfaces  and  Inhomogeneous  Media  Fab. 
1976  6 p refs  IFor  avallsbllliy  sae  N7B-2204D  13-70) 

Recant  Investigations  of  the  dapolsrliatlbn  of  backacstter  ol 
oohsrant  optical  energy  incident  upon  rough  aurfacea  Indioala 
that  subsutfaoa  volume  scatter  la  a primary  dapolarliatlon 
mechanism.  Maasurements  of  inhomogeneous  dlalaotrlo  targsti 
Indicate  that  a dspolarliatlcn  ratio  of  unity  It  potulble.  l a.  total 
dapolarliatlon,  and  that  tha  depoltrlsad  component  It  oonlrollad 
almost  esolusivsiy  by  the  degree  of  voluma  aosttar  within  the 
asmpla.  An  sstsnalon  of  tha  physical  optics  approach  hst  bean 
formulated  to  incorporate  contributions  due  to  aetttering  within 
the  subsurface  volume.  The  study  Indloatsa  that  dapolarliatlon 
due  to  volume  scatter  la  highly  dependant  upon  tha  propertitt 
of  the  material;  that  voluma  scatter  could  govern  tha  dapolarliatlon 
near  vertical  Inoldanca;  and  that  multiple  surface  scatter  It  most 
Inlluentlsl  at  inoldanca  angles  greater  than  30  dag.  Tha  basic 
esperlmental  work  hat  bean  performed  at  optical  wavalangthi 
In  the  laboratory,  however,  airborne  microwave  radar  and 
radlomater  matturemanit  of  tea  loe  have  slao  baan  shown  to 
eshibit  a strong  dependence  on  a voluma  aosttar  mechanism, 
Thla  phenomena  It  apparantly  rttpontible  for  tha  tKoelltnt  set 
let  type  dlfferantlatlon  obicn/ed  In  recant  tenting  atudlas. 

Author 

N7S-220B3  Naval  Undenvatar  Syatams  Canter.  New  London. 
Conn. 

SCATTERING  FRDM  A SINUSOIDAL  OCEAN  SURFACE 
EXCITED  BY  A LONG.  HORIZONTAL,  ELECTRIC  LINE 
SOURCE 

Dannie  E.  Fetstndan  In  AGARD  Electromagnatlo  Wavs 
Propagation  Involving  Irragular  Surfscas  and  Inhomoganaous 
Madia  Fab.  1976  lip  raft  IFor  avallatalllly  ate  N7B-2204B 
1.V70I 
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Thi  iptca  wivt  •liotrlo  flild  producid  by  • hoiliontal  ll■ctrlo 
lint  iourci  loaatad  abovt  a iravaling  ooaan  aurftca  la  dlicuaaad 
Tba  ooaan  aurfaoa  la  appioximatad  by  a parfaclly  conducting, 
alnuaoldal  aurfaoa  SIluatlona  iriia  whara  tha  alnuaoldal  modal 
la  I goocl  tpproalmallon  of  an  actual  ooaan  aurijca  For  thia 
oaia.  tha  amplitude  ol  tha  alnuaoldal  aurfaoa  la  amall  oompatad 
with  a Iraaapaco  wovalangth:  tharalora.  a Fourlai  Iniagral- 
parturbatlon  aariaa  approach  can  ba  uaad  to  lolva  tha  boundary 
valua  problam.  The  Ilea  aourca  la  orlantad  palatial  to  tha  craata 
and  trougha  at  tha  alnuaoldal  ooaan  wavaa;  thua.  tha  problam 
la  raduoad  to  two  dimanaluna  and  only  ana  alactrlc  flald 
component  Tha  raaulting  apaca  wave  flald  ii  compoaad  of  tha 
Incldont  and  apeoularly  raflactad  field  from  a parfactly  conducting. 

flat  aurfaca  plua  a scattarad  farm  for  tha  alnuaoldal  roughnaae. 
Tha  magnitude  of  tha  acattarad  term  la  rtlraotly  proportional  to 
the  alnuaoldal  aurfaoa  amplitude  In  wayalangtha.  and  Bragg 
aoattarlng  oooura  for  apaolllo  wavanumbar  ralatlonihipa.  Qrapha 
ara  praaantad  of  tha  flald  variation  aa  a funollon  of  tha  alnuaoldal 
wave  inotlon.  Although  tha  aoattar  ihaory  waa  applied  to  a 
alnuaoldal  aurfaca.  It  can  ba  ahown  that  tha  theory  can  ba  applied 
to  any  aurfaoa  that  la  Fourier  tranaformabla.  Author 


N7B'220B3  Tachnlaoha  Hogaachool.  Eindhoven  INatharlanda). 
PBOPAOATION  THBOUaH  INHOMOQINROUI  AND 
BTOCHABTIC  MRDIA 

H Brammar  fn  AQARD  Elactromagnatlo  Wave  Propagation 
Involving  Irregular  Surfacaa  and  Inhomoganaoua  Madia  Fab. 
1B7B  10  p rafa  IFor  availability  aaa  N7B-2204B  13-701 
Tha  propagation  phanomana  oorinaotad  with  tha  atoohaatlo 
Inhomoganalty  ol  tha  atmoaphara  ara  diaautaarf  Tha  theory  ralataa 
atatlatical  nropartlaa  of  tha  Inhomoganalty  with  thoaa  aapaotad 
foi  tha  Held  Intanalty  fluotuatluna.  Two  quantitlaa  prove  to  ba  ol 
dominating  Imporlanoa:  (II  the  diatanoa  (D  aub  B)  along  which 
one  alngla  aoattarlng  la  only  to  be  aapaotad  and  12)  tha  aoala 
of  turbulanoa.  which  la  a maaaura  of  the  inhomoganalty  of  the 
medium.  Tha  numarloal  valuaa  of  thaaa  paramatari  fix  tha  phyaleal 
oharaotarlitloi  ol  tha  propagation  In  qiiaatlon.  Thay  can  ba 
rapraaantad  by  a point  In  a plot  giving  tha  penetration  depth  ol 
tha  wave  in  the  medium  vuraua  tha  quantity  0 aub  B Tha 
varloua  domaini  In  thia  plot  Involve  dlllarant  propagation 
propartlai.  Baiulla  ara  given  which  oonoarn  tha  variance  and 
tha  dlairlbutlon  of  the  poaalbla  valuaa  of  tha  Irradlanca  for  a 
wave  that  hia  oovarad  a ipaolflad  diatanoa  through  tha 
medium.  Author 


N7B-220I4  Nabraaka  Unlv.,  Lincoln.  Dept.  Of  Elaetrlcal 
Inglnaarlng. 

PROPAOATION  IN  DUOTII  AND  WAVIQUIDII  POailM< 
IND  IBRIQULAN  FBATbRIB.  FULL  WAV!  BOLUTIONI 

I.  Bihir  fn  AQABO  llactromagnctlc  Wave  Propagctlon  Involving 
Irragulai  Burfaca  and  Inhomoganaoua  Madia  Fab.  1B76  12  p 
rail  (Foi  availability  laa  N7B-22046  13-70) 

Tha  Impatua  to  produce  rigoroul  aolutloni  to  more  rtallatio 
modalo  of  partinant  propagation  problami  ovar  a wida  fraquanoy 
range  hli  gannratad  tha  need  to  derive  full  weva  oolutlona  to 
problama  ol  ."idiii  wave  propagation  In  nonunllorm  multilayered 
ttructurfi  Tha  ooniiri'irabla  growth  In  civil  and  military  Intaraal 
in  tha  riavalripmtnl  ol  loora  reliable  oommunloatlen  and  dataotlon 
ayitarna.  tha  potential  for  davaloping  radio  wave  mtthodt  for 
remote  aanalng  and  tha  need  to  davtlop  hardtntd  comnmnloa- 
lion  ayatama  have  contributed  much  to  thia  rtnawad  Inttreit. 
Thaio  devalopmanti  have  bean  paralltlad  by  ramarkibla  advaneai 
that  have  baan  made  In  tha  availability  of  high  powered,  vary 
low  fraquanoy  elactromagnatlo  aourcai  that  era  capable  of 
ridiating  dcapar  Into  the  airth'i  oruat  ai  wall  aa  tha  avillablllty 
of  tranimlltari  operating  at  optical  fraquanclal  Tha  ready  aoeaaa 
to  large,  viraailla  digital  oomputtri  hai  made  It  poaalbla  to 
•mploy  tha  full  wave  approach  to  obtain  numerical  aolutiona  to 
a wide  olaaa  at  Important  problama  which  have  hitherto  bean 
either  Ignored  or  ovar-ldailliad  In  order  to  reduce  them  tn  traotabla 
problami  Author 


N7B-220BB  Polylaohnlc  Inat.  ol  New  York,  FarmIngdala. 
ABYMFTOTIC  TICHNIQUIS  FOR  RROPAOATION  AND 
•OATTIRINO  IN  INHOMOOINIOUl  WAViaUIDIB  AND 
DUCTS 

L.  B.  Fallen  In  AQARD  Elactromagnatlo  Wave  Propagation 
Involving  Irregular  Surfaoai  and  Inhomoganaout  Madia  Fab. 
1S7B  Bp  rata  IFor  availability  aaa  N7B-2204B  13-70) 

A ray-optloal  prooadura  of  fairly  raoant  origin  providaa  naw 
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phyaleal  Iniight  and  quantitative  loouraoy  for  modal  aaoliatlon 
and  coupling  due  to  looallicd  louroci  or  aoattarcri.  The  theory 
and  aavaral  applloatlona  are  ravliwtd.  Conoariiing  tha  ray-modal 
oonvarilon  proctia.  attention  la  givtn  to  tha  lateral  ray  ehift 
aiaoclattd  with  total  raflaotlon;  thia  phanomanon  hae  bean  a 
iub|ici  ol  Intaraal  In  tha  rtcani  literature  on  optica  and  Inlagratad 
optloe.  Tha  ray  mathod  la  than  axtandad  to  tha  tracking  of 
inhomogtncDua  wtvti,  thereby  gcnaralliing  Ita  applicability  to 
avenaicant  flaldi.  leaky  wavai  and  Oauciian  baami.  This  more 
general  theory  It  llluitratad  by  Quiialan  beam  propagation  In  i 
medium  with  tranavartaly  iiratitlad  rafraotiva  Indair,  and  hy 
loattcrlng  of  a Oauialan  beam  at  a outvad  boundary.  Soma 
obaaivatloni  ara  made  oonctrnlng  the  locality  of  propagation 
and  icetiarlrig  prootiiaa  (or  honioganaoua  and  Inhomogancoui 
wavai.  Author 

N7S-220IS  Labotitolra  d'Optlqui  Elaotromagnatiqua,  Maraailla 
(Franoa). 

DIFPSRINTIAL  FORMULAS  FOR  DIFFRACTION  PRO- 
BUMS IN  THE  RISONANOI  OOMAIN  P*ORMAUSMI 
DIFFININTIIL  POUR  US  PROSUMSB  01  OIFFNAOTION 
DANS  LI  DOMAINI  Dl  RISONANOI] 

N.  Fatli  In  AQARD  Elactromagnatlo  Wave  Propagiilon  Involving 
Irraaular  Surfaoac  and  Inhomoganaout  Madia  Fab.  1B7B  1 1 p 
rata  In  FRENCH  (For  availability  aaa  N7B-2204B  13-70) 

Dllfaranilal  procedural  uiid  to  itudy  dXfraotlon  grating 
problami  of  parlodle  lurfacaa  ara  akamlnad.  In  pirtieular,  parilcl 
ditfaranllil  aquatloni,  truncated  Fourier  aarlac,  Rayleigh  hypoth- 
aila,  and  Halmholli  aquatlona  ara  dlaoucctd,  Data  oovar 
applloitlon  ol  conformal  mapping  to  alaotromignatlc  wave 
icattarlng  by  gritlngi,  inomallai  of  diffraction  gritlnga,  aeittarlng 
by  uialaotrio  eyilndara  with  arbitrary  cn»i  aaetien  ahapa,  and 
optical  grating  eouplara.  Tranal,  by  I.H.iN. 


N7I-SSOB7  QIC-Mircenl  Elactronioi  Ltd.i  Chalmaford  (Ingland). 
lOATTIRINO  OUT  OF  THI  IVAPORATION  DUCT 
S.  Rotharam  In  AQARD  llacIromignaDo  Wave  Fropiglllon 
Involving  Irregular  Suifacai  and  Inhomeganaeua  Madia  Fab. 
1978  12  p rata  (For  ayallabllliy  aaa  N7B-2204R  13-70) 

Tha  thaery  ol  bayond  tha  harlapn  radlewava  piogaflatlon  In 
tha  avaporatlon  duct  with  a amooth  aaa  aurfaca  and  a amoolh 
rafraotiva  Indaa  variation  la  dloouaaad.  It  haa  baan  ahown  that 
tha  lhaoraiioal  pradlotlona  naarly  alwaya  aaeaad  iha  anparlmantal 
valuaa,  It  la  poatuiatad  that  thia  la  a eonaaquanaa  of  aeaitdrlng 
out  of  tha  duet  by  tha  reush  aaa  aurfaaa  and  atmeapharla 
turbulanoa.  A mathod  la  Blvan  for  taltlng  Into  aooount  tha  raugh 
•aa  aurfaca  In  which  the  amooth  aaa  raflaotlon  oeafflolant  la 
raplaoad  by  a rough  aaa  raEaetlen  eoafflelant  of  woll-known  form. 
Thia  la  than  conuartad  Into  a aurfaaa  Impadanco  boundary  ettndlilen 
to  ba  lailitlad  by  tha  halghl-gain  functlena.  Soma  numarloal 
raiulta  aia  praiantad  and  a prallmlnary  eomparlKn  mada  with 
aaparimantal  raaulta.  Author 


N7I-39VBS  Southampton  Unlv.  Iliipland).  Dopt.  of  llaoiron- 
lot. 

FROPAQATION  IN  CURVBD  MULTIMODB  OUDDBD 
FIBRIS 

W.  A.  Oambllng,  D.  N.  Faynt,  and  H.  Mitiumura  In  AQARD 
Elaotromagnatln  Wave  Propagation  Involving  Irrogultr  Surfacaa 
and  Inhomoganaoua  Media  Fab.  1876  16  p (For  availability 
•to  N7B-2204B  13-70) 

An  tnalyalt  la  givtn  of  ooupling  baiwian  modal  In  outvad, 
oylindrioil.  muliimoda  optical  fibart.  Tha  ooupling  ceafflolanti  ora 
derived.  Tha  ooupling  ehariotcrlitlea  of  tha  virleui  model  are 
davalopad.  Tha  degree  of  mode  oonvartlon  la  aiittd  at  largely 
raitrlciad  to  a periodic  oachongc  ol  tnergy,  batwocn  the  modai. 
•long  tha  length  of  tha  fiber  with  a ptrledlolty  which  can  ba 
laai  than  one  mllllmatar.  Thli  form  olquaal-clngla-moda  operation 
la  ratiautad  In  vary  low  valuaa  of  pnlH  dlaptralon,  but  la  vary 
•analtiva  to  rtraai  In  tha  llbar.  Tha  aigniflotnca  ol  thaaa  raiulti 
In  tarmi  of  mode  oonyarilon  la  dlicuaaad.  Author 


N7I-220M  Kaniaa  Unlv.,  Lawrence. 

RIMOTI  HNIINa  OF  SURFACE  PROPIRTIIS 
Albert  Wayne  Blggt  In  AQARD  Elactromapnatlo  Wtva 
Fropagatlon  Involving  Irregular  Butfieaa  and  Inhomoganaoua 
Madia  Fab.  1B7B  12  p rafa  IFor  ivallablllty  laa  N7B-22048 
13-70) 

A raviaw  of  aoma  aaparimantil  taohnlquaa  uaad  In  ramota 
aanalng  of  tha  aarth’i  aurfaoa  li  pracaniad.  Tha  aKparimantil 
tiohnlquaa  utlllia  ramota  taming  iyitama  In  titborna  and 
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Mttlontrv  plitlormi.  Th«  rimoM  Mnilng  lytltmt  «r*  on  lirtxirno 
ridir  •oinoromtior  «nd  ■ nonoohoront  pulM  ridtr  on  « tilovition 
towir  tt  (n  altltud*  of  7B  mitirt  ibov*  th*  •inh'i  aurfoot- 
Tha  raaulla  ara  praaantad  In  tha  form  of  tha  radar  baokaoattar 
coafflolant  aa  a function  of  tiavatlon  angit.  Tha  forma  of  tatrain 
ira  ocaan  aurfaoaa,  polti  aaa  loa  and  vagatatlon.  Author 


N76’220<0  MuDonnull  Aircraft  Co  . St.  Loula.  Mo. 

POLARIZATION  DISCRIMINATION  IN  REMOTE  8ENSINO 

J.  G.  Leader  tn  AGARO  Slactromagnatlc  Wove  Propaoetlun 
Involving  Irregular  Surfaces  and  Inhomogenenua  Media  Feb. 
1976  12  p refs  IFor  availability  aaa  N75-22045  13-701 

F.xparltnental  maaauremania  of  the  acattarlng  cross  laotlon 
of  various  maiarlala  In  both  the  mlciowova  and  optical  ipectrum 
hava  shown  a oomplaa  behavior  aa  a function  of  the  axparlmantal 
variables  of  polarisation,  fraquancy,  and  acattarlng  gaomatry. 
Although  It  has  long  baan  racognliad  that  tha  material  varlablaa 
of  Burfaca  toughnaaa  and  dlalaotrle  Oranatant  must  In  soma  faahlon 
govern  tha  material's  acattarlng  propanlas,  a complata  daacriptlon 
of  observad  scattering  behavior  In  tarma  of  only  these  varlablaa 
Iras  not.  to  data,  proved  posalbla.  Thera  ara  numaroua  eaanrrples 
of  multl-polarliatlon  radar  Imagery  which  hava  dafiad  an  adaquata 
Interpretation  In  terms  of  material  aurfaoa  scattering  propartlaa 
alotia,  particularly  with  regard  to  anomsllaa  In  tha  co  polarliad 
and  oross'polarlsnd  raturns.  Although  polarisation  sansitiva  remota 
sanalng  using  active  sources  In  the  optical  apactrum  Is  In  Its 
Infancy,  a similar  stats  of  confusion  regarding  intarpratatton  may 
be  aspectad  iinleaa  a batter  understanding  la  available  regarding 
fundamantal  scattering  charaotarlstlos.  Thaoratinal  and  axpatl- 
mantel  works  whicti  provide  a basis  for  explaining  many  observed 
scattering  oharactarlatloa  are  reported.  This  explanation  Is  made 
poaslblo  by  Including  the  affects  of  volume  scattering  aa  a 
re-radlad'jn  courca.  Tha  axparlmantal  data  provided  result  from 
optlool  maasuramenta:  however,  corresponding  agreement 
between  theory  and  axparlmant  has  also  been  shown  In  tha 
microwave  spectrum.  Author 


N7B-22061  Naval  Raaaarch  Ub , Washington,  D.C 
THE  SECOND  ORDER  DOPPLER  SPECTRUM  OF  RADAR 
SEA  ECHO  FOR  FREQUENCIES  ABOVE  VHF 
Q,  R.  Valansuala  In  AOARO  Elactromagnatlc  Wave  Rropagatlon 
Involving  Irregular  Surficsa  and  Inhomoyanaous  Madia  Fab. 
1976  n p rafa  IFor  availability  aaa  N76-22046  13-701 
Tha  effect  of  surface  tension  In  tha  second  order  Doppler 
spectrum  of  'edar  aaa  echo  Is  Invastlgatad.  Tha  analysis  inoludss 
tha  angle  of  Incldancs  dapandance.  the  polatliallon  dapandanca, 
end  tha  losay-dlalectrlc  propartius  of  tha  aaa.  Surface  tension  Is 
Introduced  In  tha  hydrodynamic  part  of  tha  transfer  coafflofant. 
The  Introduction  of  lurfaoe  ttnelon  In  the  enelyils  ellowe  for 
resonent  Interictloni  of  the  grevlty-ceplllery  weve  cornponente 
on  the  water  lurfaoe  Numerical  raeulte  ere  pretantad  from  tha 
genarallrad  theory  lor  vertical  end  horlionisl  polarisation  ae  a 
function  of  radar  wavelength,  wind  ipeed,  and  radar  viewing 
angle  In  relation  to  tha  wind  dlraction.  Auttior 


N7B-22062  Kansas  Univ.,  Lawranca. 

VOLUME  SCATTERINO  FROM  ICE  AND  WATER  IN 
INHOMOGENEOUS  TERRAIN 

Albert  W.  Blgga  In  AGARO  Elactromagnatlc  Wave  Propagallon 
Involving  Irregular  Surfaces  and  Inhomogeraous  Media  Fab. 
197u  13  p rela  IFor  avallabllllv  aaa  N76-22046  13-701 
Volume  aoatterlng  of  ultotiomagnatic  waves  from  Arctic  tea 
Ice  and  terrain  with  varying  amounti  of  water  Is  coniidered. 
Physical  propehlaa  of  sea  Ice  and  d'alaotric  proportiae  of  anow 
an-  described  In  tarma  of  mlxlurai  of  Ice  and  water  and  the 
Debye  relaxation  opeotre  of  water  at  miorowevc  freguenclat. 
Scattering  modult  Include  b'Ins  pockais  In  aaa  Ice.  ico  tpheioldt 
In  glacial  enow  and  varying  amounts  of  water  in  anow  and  Ice 
Radar  backacaltar  mtaauttmsnts  of  isa  Ice  and  SLAR  Imsgat 
are  Interprete-J  with  these  medals.  Three  models  of  volume 
acaltnrlrg  are  duscrlbad.  The  first  model  la  developed  from 
Lambert's  Law.  which  Indicates  that  light  tcattarad  from  a radiating 
Burfcce  varies  in  Intanally  » the  cosine  of  the  propagation  direction 
and  tha  autfaca  normal.  The  tscond  Is  made  by  replacing  the 
terrain  by  a slngln  layer  of  apharaa.  which  icattar  squally  in  all 
ulraotlona.  The  third  modal  conaidara  many  layera  of  apherea. 
The  apharaa  of  lea  are  treated  as  Eaton  lenaea,  which  yield  e 
much  higher  scattering  cross  section  than  that  ol  a perfectly 
conducting  metal  sphere  uf  the  aema  size.  Author 


N7B-22063  Wostorn  Ontario  UnIv.,  London.  Centro  for  Radio 
SclancL 

THE  PROPAGATION  OF  RADIO  VtfAVES  THROUGH 
PERIOOICALLV  VARYING  MEDIA 

0.  F.  Lyon  and  A R.  Wabatar  In  AGARO  Elaotromagnatio 
Wavt  Propagation  Involving  Irraguler  Surfacaa  and  In- 
homoganaous  Media  Feb.  1975  Bp  rela  IFor  availability  lae 
N75-2204B  13-70) 

Tha  propagation  ol  radio  waves  through  perlodloelly  verying 
madia  la  diaouiasd  by  treating  lonoapharic  Irragularltlea  aa 
parturbatlona  In  a smooth  ionoiphart  with  a normal  alectron 
danalty  varaui  haight  profile.  It  is  possible  In  this  way  to  model 
any  shapa  or  siza  of  Irregularity  and  to  predict  from  the  modal 
any  change  in  tha  number  of  elections  along  any  ray  path  snd 
any  angular  davlatlona  dua  to  the  pariurbailon.  The  method  la 
illuatratad  by  modalllng  pariodic  irragularltlas  aiiociatad  with 
Travailing  lonoapharic  Olaturbancaa  end  tha  findings  are  compared 
with  aome  axparlmantal  obtarvatlona.  Author 


NTB-220B4  Illinois  Univ.,  Urbina.  Electromagnetics  lab. 

REMOTE  PROBING  TECHNIQUES  FOR  INHOMOGENEOUS 
MEDIA 

R.  Mlltra  and  D.  H.  Sohaubart  In  AQARD  Elactromegnallc 
Wave  Propagation  Involving  Irregular  Surfacaa  and  In- 
homoganaoua  Madia  Fab.  1975  11  p rate  IFor  availability 

aaa  N7B'22046  13-70) 

IQranI  DA-AR0(D)-3M24-71-Q77) 

A laohniqua  la  preeanlad  lor  remote  probing  a atratlflad 
medium  uaing  a apaotral  domain  epproaoh  which  dllfara  from 
tha  conventional  tlma-domaln  tachniqua.  Fha  magnitude  and  phaae 
of  the  field  at  tha  aurfacai  rif  ilia  inhomoganaoua  medium  when 
the  probing  wave  la  from  ti-r-  free  space  region  ol  x leas  than 
lero  la  datarmlned.  The  value  ol  tha  maaaured  eurfese  makia  It 
posalbla  to  oomputa  tha  apaotial  domain  oountarparta  which  muat 
be  piocaiaad  to  datarmlna  tha  value  ol  x.  Tha  eomputar  etoraga 
and  procaaelng  time  for  thla  procedure  ara  within  tha  capability 
of  minicomputara.  Several  numarloel  raaulla  for  proflla  funeflona 
are  Included  to  llluitrate  tha  utility  ol  tha  method.  Author 


N7B-22066  Roma  Univ.  lltaly).  1st.  di  Elsttronloa. 

STRUCTURE  OF  TROFOEPHERIC  INHOMOOINEITIEE  AB 
DEDUCED  FEOM  INTERFEROMETRIC  MEAIUREMENTS 

Giovanni  Daurle  and  Domenico  Sollmlnl  In  AQAhD  Elactrornag- 
natic  Wave  Propagation  Involving  Irregular  Surlacaa  and 
Inhomoganaoua  Madia  Fab.  1B7B  13  p reft  IFor  availability 
saa  N7S-3204B  13-70) 

A method  tor  Identifying  the  geometry  ol  atmuapharic 
Irregularities  It  lllustratad  snd  its  use  In  tn  exparlmsnt  It  dascrlbad. 
Tha  method  oonsiste  In  determining  the  spatial  ilallsilci  of  the 
field  In  a tranivarse  plena  at  tha  receiving  snd  ol  a llna-ot-slgbl 
propagation  path,  Tha  apatial  atalietlea  art  derived  by  masauring 
tha  dagrat  of  coharanoe  lor  points  aligned  In  vertical  and  horitontal 
diraotlona.  By  tha  anisotropy  ol  the  cohersnet.  the  gaometrioal 
struoturs  ol  Irregulsrltlas  of  tha  part  of  aimoephtre  which  has 
baan  passed  through  Is  Inferred.  By  taking  e ‘-'antaga  ol  the 
observation  ol  olhar  quanililes  that  the  iniartarOi  .ulc  lachnlgut 
can  provide,  the  divaris  msohanitms  of  propagallon  art 
recognized,  thus  confirming  tha  axititnes  of  a given  structure 
ol  irragulirltitt  The  expsrimeni  hat  bean  conducted  at  X-bsnd 
over  0 37.6  Km  path,  end  data  which  havs  baan  obtained  from 
It  furnlih,  among  other  things,  Information  on  tha  probability  ol 
occurrence  ol  meteorological  condltlona  related  to  tha  obatnrtd 
atructurai  ol  Irregularities.  Author 


N7B-2206B  Menitobe  Univ..  Winnipeg  Dept,  of  Electrical 
Engineering. 

RADIOMETRIC  RIGNATUREl  OF  COMPLEX  RODIEE 

M.  A.  K.  Hamid  M AQARD  Electrcmaonatlc  Wave  Propagation 
Invrzlvlng  Irregular  Surfacaa  and  Inhomoganeous  Madia  Fab. 
1876  27  p rifa  (For  availability  eee  N7B-22046  13-70) 

Tht  bisic  theory  for  mlcrcwavt  radiometric  algnaturei  of 
finite  ttutionary  or  moving,  mstalllc  or  non-matalllc.  bodies  of 
limpla  shept  which  r'e  either  larger  In  extant  than  the  baam 
Govetags  of  tha  radiometer  snttnna  or  lie  antiraly  within  tha 
baam  la  outllnad.  Tha  theory  is  developed  to  llluitrata  modeling 
conoapts  by  deriving  a correction  factor  dua  to  tha  flnlta 
dlmanslona  or  ctructural  Inhomoganaltles  of  tha  body  and  It 
axitndad  to  faw  composite  bodies  which  can  be  viewed  aa 
combinations  of  simpio  onts.  Experimental  rstults  for  tha  amission 
pattern  of  salsotad  ob|aota  are  also  presented  to  show  the 
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Inttticllon  batwMn  th*  phytloil  ptr«inM*r>  of  ih*  iirgoi  ind 
tho  •iMtriotl  pirpmtfori  of  thtt  radiomotor.  Author 


N75'22067  Colortdo  Univ..  Bouldoi.  Cooporotivo  Inst,  for 
Roooarch  in  Environmontol  Scioncot. 

nCVlIW  OF  GROUND  WAVE  PROPAGATION  OVER 
NON-UNIFORM  EURFACE 

Jarnoo  R.  Walt  In  AQARD  Elactromagnatiu  Wiva  Propagation 
Involving  Irragular  Surfacoi  and  Inhomoganuoui  Madia  Fab. 
1975  20  p rofa  (For  avallabllily  aaa  N75  22045  13-701 

A noniolldatad  raviaw  of  racani  analytical  atudlaa  of 
alaciromagnallc  wavas  propagating  over  inhumoganaoua  aurfacaa 
it  praaantad.  Eniphaait  It  on  amuoth  boundarlaa  that  can  ba 
Qharaotariiad  by  a local  turfaca  impadanca.  A ganarai  Intagral 
aquation  formulation  la  davalopad  for  thla  alluatlon.  A numbat 
of  apaolal  oataa  ara  than  contidarad  and  varloua  inathodt  of 
tolulion  ara  daaorlbad.  Varloua  conortta,  praclleal  aaamplaa  ata 
praaantad.  particularly  wllh  ragaid  to  affaclt  that  occur  at 
coaatlinaa.  Eatanalona  la  certain  typaa  of  terrain  faaturaa  ara 
alao  tiaatad  ualng  tha  (.lately  ralatad  mode  matching  method. 
Soma  controvaralal  aspoota  al  vary  racant  work  on  the  aublact 
ara  daaorlbad.  Author 


N7B-220U  Army  Cold  Raglona  Raaaarch  and  Enginaaring  Lab.. 
Hanovar.  N.H. 

SURFACE  IMPEOANCI  OF  RADIO  OROUNDWAVEB  OVER 
ETRATIFIEO  EARTH 

P Hoakatra.  A.  Oalanay.  and  P.  Sallmann  fn  AQARD  Elactromag- 
na'Ic  Wava  Propagation  Involving  Irragular  Surfacaa  and 
Inhomoganaout  Madia  Fab.  1976  8 p raft  IFur  availability 
aaa  N7B-22G46  13-70) 

Ground  and  alrborna  taohniquaa  to  obtain  tubturfaoa 
Information,  for  gaotachnical  ah|auilvaa.  by  maaturing  tha  aurfaco 
Impadanca  of  radlownvat  have  been  davalopad.  Tha  fraquanoy 
range  covered  In  thaaa  maaturainania  It  from  14.7  Khi  (VLFI 
lo  060  Khi  IBCBI.  Mauauraiiiantt  In  the  Nurth  Arnarlea  Arutlo 
have  thown  that  It  it  common  to  ancountar  changaa  In  tha 
affacflva  raalallvity  with  (raquancy  from  aavaral  Ihouaand  chm-m 
at  VLF  lo  a faw  tantha  of  ohm-m  at  BCB.  Thaaa  changaa  ara 
cauaad  by  a conductive  organic  layer  over  highly  raalatlva  frotan 
ground.  Alto  large  regional  and  lodal  changaa  In  aurfaca  Impedance 
ware  obeervad.  In  tha  parmafroal  raglona  changaa  from 
6000  ohm-m  to  60  ohm-m  at  VLF  waia  found  to  occur  Iroquenlly 
over  diatancea  of  about  100  m.  Sutvaya  at  VLF  on  the  ground 
raaolva  dlaccnlinulllaa  In  ground  condltlcna  over  diatancea  of  a 
few  maiart.  Autltor 


N7E'22069  Technical  UnIv.  of  Danmark.  Lyngby  Leb.  of 
Elaclrcmagnetlo  Theory. 

PROPAGATION  OVER  PA88IVE  AND  ACTIVE  NONUNI- 
FORM SURFACE  IMPEDANCE  PLANES 

R.  J.  King  and  S.  H.  Cho  IWItcontM  Univ.)  In  AQARD 
Elactromagnetlo  Wava  Propagation  Involving  Irregular  Surfacaa 
end  Inhomogenaoua  Media  Feb.  1976  16  p reft  (For  availability 
tea  N76-22046  13-701 
IGrant  NSF  aK-21218) 

Elactromagnatlc  wave  propagatlcn  over  end  radiation  from 
nonuniform  curfaca  Impedance  planet  are  atudled  by  numerical 
mathoda  ualng  tha  Integral  formulation  of  tha  oompanaatlon 
thaoram.  The  aourca  la  a horliontal  magnetic  Una  currant  and 
tha  aurfaca  Impadanca  la  aaeumad  to  only  very  In  tha  direction 
of  propagation  and  have  a magnitude  lata  than  tha  Intrlnalc 
Impedance  of  free  apace.  Otherwiae  It  la  unraatrlctad.  It  la  thown 
how  tha  Sommarfald  attenuation  function  for  propagation  ovar 
a uniform  aurfaca  can  be  uaad  to  plecawita  atplain  and  predict 
tha  ganarai  behavior  of  a wava  propagating  over  a nonuniform 
aurfaca.  It  It  uaad  lo  dalarrnlnt  Impedancet  which  aupport  fact 
or  alow,  and  growing  or  decaying  traveling  wavat.  Thit  givaa 
ganarai  guldallnat  for  manipulating  tha  complax  aurfaca  Impadanca 
to  aohlava  tpaciflad  radiation  charactarlatlca,  or  altarnatlvaly.  field 
dlatrlbutlona  on  tha  aurfaca.  Tha  Integral  formulation  It  than  uaad 
to  ttudy  microwave  aurfaca  wava  antannaa.  By  varying  tha  profile 
of  tha  aurfaca  raaclanoa  magnitude  and  tha  antenna  length,  tha 
radiation  oharactarlatioa  auch  aa  diraotlvlty.  beam  width  and  aide 
lobe  level  can  ba  optimliad.  Author 


N7S-22070  Inatltuta  for  Talacommunicatlon  Sclencea,  Boulder, 
Colo 

ANALYSIS  OF  GROUND  WAVE  PROPAGATION  OVER 


IRREGULAR.  INHOMOGENEOUS  TERRAIN 

R.  H.  OtI  /n  AGARD  Elactromagnalic  Wava  Piopagatlon  Involving 
Irrugular  Surfacaa  and  Inhomogerreoua  Medic  Fab.  1976  6 p 
raft  (For  avallabllily  aaa  N76-22046  >3-70) 

A numerically  laaalbla  wav  lo  calculate  tha  Held  atrangth  Of 
a radio  wava  propagating  ovar  raalltllc.  smoothly  varying, 
Inhomoganaouc  terrain  he:>  bean  davalopad.  Tha  terrain  may  ba 
rapratairtau  by  a complataly  arbitrr  y profile  In  terms  of  tha 
alavatlon  varttit  dittanca.  end  tha  conductivity  and  dlalactrlc 
conatant  may  change  c.  ntinuoutly  along  the  path  One  of  tha 
features  of  the  aurfaca  wave  thci  haa  bean  pradiolad  by  tha 
numerical  aoluticin  la  a atrong  focusing  phanomanon  on  lit  porflona 
pf  concave  hills.  Thla  focusing  phenomenon  cen  elao  ba  explained 
In  terms  of  Foex  curranta  for  concave  eurfaces.  An  example  It 
glvan  whera  tha  Fook  curranta  on  an  aqulvalent  parabola  ara 
used  to  pradlot  tha  focusing  on  tha  lit  tide  of  e Qtuulan  hill. 
The  numarloal  solution  la  than  applied  to  e piectioil  engineering 
problem:  ihowlng  tha  affect  of  tarrtin  faaturea  on  the  afflclanoy 
of  HF  antennae  tor  launching  and  receiving  aurfaca  wavat  ovar 
the  aaa.  It  la  ahown  that,  in  ganarai.  placing  tha  antenna  at  the 
top  of  tha  hill  may  ba  lata  afflclant  than  placing  it  at  tha  ooastllna, 
but  placing  It  halfway  up  tha  hill  may  ba  more  afflclant  than  al 
tithar  tha  hilltop  or  titt  coaatllna.  Author 


N7B-22071  Shape  Air  Dalanaa  Tsuhnioal  Canter,  The  Hague 
INatherlandi).  Communlcellona  DIv. 

GROUND-LOBB  PROFILE  ALONG  A MULTI-SECTION  PATH 
OF  A EKV  WAVE 

J C.  Arnbak  In  AGARD  Elootromagnetlo  Wave  Progragatlon 
Involving  Irregulcr  Surfacaa  and  Inhomogineoui  Media  Fab. 
1976  10  p raft  (For  availability  aaa  N7B-2304B  13-70) 

Fni  medium-  and  hlgh-fraquanoy  wavai  radiated  by  groutid- 
baaad  antennae  al  low  grating  anglai,  the  far  field  le  highly 
dependant  on  propartiai  of  tha  ground  along  the  path  of 
ptopagallon.  Notably,  tha  oonducllvlty  and  ground  Irregularity 
Inalda  tha  first  Frasnal  /one.  which  typically  axtandi  to  about 
one  hiindtad  wavalangthi  in  tha  direction  nf  propagation,  affect 
the  cirangih  ol  the  field  trantmllfed  to  (or  recefvad  from)  dlelant 
points.  An  engineeiing  method  to  avsiuelt  the  lieocliltd  path 
lost  of  a varfloally  polarliad  tky  wave  In  tha  pratanca  of  a 
plana,  vcctlonally  homoganaous  ground  la  ditouaaad.  The  Influanca 
of  randomly  rough  aurfacaa  la  conildarad.  Tha  eacllon  modal 
allows  8 profitable  comblnetlon  of  itenderd  ground  dale  with  e 
fast,  numerlosi  extension  of  simple  mixed-peth  theory.  Author 


N7B-32072  Inatitut  (uar  Phvalkallsoha  Waltraumforahung, 
Fralburg  (Wtat  Otrmsny). 

ANTENNA  IMPEDANCE  OP  A GROUND-BASED  IMITTIR 
IN  THE  VERY  LOW  PREQUINCY  DOMAIN 

R.  Grabowakl  In  AQARD  Eleotromagnatlo  Wava  Propagation 
Involving  Irragular  Surfaota  and  Inhomogantous  Media  Fab. 
1976  17  p rail  (For  avillablllty  eeo  N7B-22046  13-70) 

The  erllliolel  emliilon  n(  tignali  with  frequenclea  below 
10  kHi  end  the  epplloatlon  of  the  lignala  to  guophyeloal  reiaaroh 
are  dleoueied.  The  deeign  of  an  antenna  for  the  amlaaion  below 
10  kHi  with  sullloltnt  radiation  power  le  Invaillgatad.  Tha  anitnna 
Impedance  with  ratpacl  to  tha  Intaraotlon  with  tha  ground  ii 
analyied.  Mathematical  modale  are  davalopad  to  doacrlba  tha 
oharaclarlstlca  of  sn  optimum  antenna  lor  tha  low  fraquancy 
amlitlon  charactailitlca.  Author 


N7B-22073  Admiralty  Surface  Weapons  Establiahmsnt, 
Portsmouth  (England). 

ANVBNNA  AND  CONDUCTING  SCREEN  ON  A LOSEY 
GROUND 

J.  F.  Qoodsy  In  AQARD  Elactromagnatlc  Wava  Propagation 
Involving  Irregular  Surfacaa  and  Inhomoganaoui  Madia  Fab. 
1876  17  p raft  (For  availability  aaa  N7B-2204B  13-70) 

Tha  problem  of  a vartloal  monooola  iltuatad  over  a amall, 
circular,  highly  conducting  scrasn  lying  on  a poorly  oonduoting 
ground  hte  bean  conaldsrod.  Tha  alsolromagnsllo  Held  of  the 
•yatam  Is  obtalnad  via  a Oraan'a  function  sxpinslon  In  oMito 
apharoldsi  wava  functions.  By  Intogrillng  tha  outward  power 
How  over  the  aurfeoe  of  the  intenna  and  tha  apherlcal  aurfaoa 
at  Infinity  tha  radiation  and  loaa  loalatancas  ol  tha  anianna  are 
obtalnad.  Antenna  railtlancaa  ware  obtained  txparlmantally  In 
the  H.F.  band.  Radiation  puttarni  ware  maaaurtd  at  3 QHi  (ualng 
a oatbon  loaded  dlalactrlc  material  to  tlmulato  the  behavior  of 
loll  It  30  MHi)  and  thair  arssa  used  to  caloulats  anttnna  radiation 
rsilatanoas.  Tha  results  obtalnad  era  applied  to  the  oaao  of  an 
alaotrloally  amall  untuned  receiving  monopola  leading  directly 


263 


70 


PHYSICS  (GENERAL) 


into  • trinilitor  implifitr  to  nitmliK  ih«  ilgnil  to  nolt*  ritio 
of  luoh  I ■yitom.  It  li  conoludod  thit  tlthough  tha  uio  of  in 
Impirfict  ground  lyittm  oin  mult  In  t mirkid  riductlon  In 
ridlitloii  riilitinci  for  imill  icmn  tliii  thi  iffuot  of  thi 
oarrupondlng  lou  mlitinci  upon  thi  ilgnil  to  nolii  ratio  i» 
not  ixpiotid  to  bi  ilgnlflcint  In  thi  H.F  bind.  Author 


N7B-22074  Initituti  for  Tilioommunicitlon  Sclincii.  Bouldar. 
Colo. 

PROPAGATION  OF  A LORAN  PULSE  OVER  IRREOULAR, 
INHOMOGENEOUS  GROUND 

J.  Rilph  Johlir  and  Samuil  Horowlti  lAFCRL  Bidford.  Mani.l 
/nAQARD  Eliutromagnitic  Wnvi  Propagation  Involving  Irragulai 
Surfacia  and  Inhnmogonioul  Madia  Fib.  1B75  13  p tila 

(For  availability  an  N75-22045  13-70) 

A numirloil  aolutlon  of  an  Intigral  aquation  ripntintatlon 
of  tha  ground  wiva  ovar  iriigulir,  Inhomoganioui  larth  hii 
baan  imployad  to  oiloulita  amplltuda  and  phiii  of  tha  propigitad 
oontinuout  wivi  la  a funotlon  of  fratiuinsy.  A oomputir  ilmulltlon 
again  uaing  numirloil  mathodi,  tranaforma  thli  mult  to  tha 
timi  domain  ylilding  tha  Impulii  riaponii.  Than  tha  Impulaa 
raiponia  la  oonvolvad  with  tha  Loran-C  pulaa  funotlon,  that  haa 
baan  irinaformad  from  tha  tima  domain  to  tha  fraquanoy  domain. 
Tha  propagation  of  both  pulaa  anvalopa  and  tha  oyelaa  undat 
tha  anvalopa  In  tha  praianoa  of  irragular,  Inhomoganaoua  ground 
la  damonatratad.  Although  tha  Loran-C  pulaa  propagation  haa 
baan  atudlid  In  datall,  tha  mathod  la  applloabla  to  tha  propagation 
of  moat  any  ihapa  pulaa  ovar  Irragular.  Inhomoganaoua  ground. 
In  tha  particular  oiaa  of  tha  Loran-C  pulaa,  tha  dlaorapanoy  or 
timt  diffaranoa  batwaan  tha  pulaa  anvalopa  and  oyola  la  a 
unlqua  function  of  tha  partloular  typa  of  tarrain  ovar  whioh  tha 
wava  propagatai,  and  It  la,  at  tha  praaant  atata  of  tha  art. 
naoaaaary  to  Introduce  auoh  tarrain  Into  tha  propagation  thaory 
to  giva  a unlqua  pradlotlon  of  tha  pulaa  propagation  tIma. 

Author 


N7I-2207I  Army  Elaotronloa  Command,  Fort  Monmouth.  N.J. 
Communloatloni/Automatlo  Data  Frooaailng  Lab. 

THI  SIHAVIOUR  OF  LORAN-C  GROUND  WAVES  IN 
MOUNTAINOUS  TERRAIN 

Oouglia  C.  Faarca  and  John  W,  Walkar  /n  AGARD  Elactromag- 
natlo  Wava  Propagation  Involving  Irragular  Surfaoaa  and 
Inhomoganaoua  Madia  Fab.  1976  9 p rata  (For  availability 
aaa  N7B-2204B  13-70) 

Tha  bahavlor  of  both  tha  herltontal  H-eomponont  arid  tha 
vartloal  E-oomponant  of  a Loran-C  ground  wava  haa  boon 
maaaurad  In  tha  vlolnlty  of  an  laolaiad  tarrain  anomaly.  Nittany 
Mountain,  naar  State  Collaga,  Pannaylvania,  Tima  diffaranoa 
maaauramanta  wara  made  with  Army  manpaok  raoalvara  at  42 
altaa  of  good  gaodatlo  control  In  tha  area.  Tha  magnatic  component 
of  tha  ground  wava  waa  aanaod  with  a farrila  array  antenna 
while  tha  vartloal  oomponant  waa  lanaad  with  a whip  antenna. 
Blgnlfloant  local  warpagaa  of  tha  loran  grid,  apparently  aaaoclatad 
with  tha  praaanoa  of  tha  mountain,  wara  obaarvad  with  each 
antenna  configuration  However,  tha  warpaga  pattarna  wara  not 
Idantloal  for  aaoh  field  oomponant.  Implying  a lomawhat  different 
perturbation  of  aaoh  polarliatlon  oomponant  by  tha  tarrain 
anomaly.  Thaaa  raaulti  auggait  that  a flald  calibration  of  a loran 
grid  In  a raglori  of  a tarrain  anomaly  will  depend  aomawhat  on 
tha  antenna  typa  uaad.  Author 


N7B-22076  Inatltuta  for  Talaoommunluatlon  Solancaa,  Bouldar. 
Colo. 

SPATIAL  AND  TEMPORAL  ELECTRICAL  PROPIRTISS 
DERIVED  FROM  LF  PULSE  GROUND  WAVE  PROPAGATION 
MEASUREMENTS 

Robert  H.  Doharty  fn  AGARD  Elaotromagnatlo  Wava  Propagation 
Involving  Irregular  Surfaoaa  and  Inhomoganaoua  Madia  Feb. 
1976  17  p rafa  IFor  availability  aaa  N7B-2204B  13-70) 

Low  fraquanoy  ground  wava  phaaa  maaauramanta  made  on 
two  loran  (100  kHi  pulaa  tranamlaelona)  patha  have  baan  analyaad 
for  apatlal  varlatlona.  One  Loran-D  path  In  Nevada  and  California 
paaaaa  ovar  Death  Valley  produoing  a ao  oallad  Death  Valley 
Anomaly.  The  other  1000  km  Loran-C  baaallna  path  batwaan 
Carolina  Baaoh.  N.  C.  and  Dana,  Indiana  waa  maaaurad  In  datall 
during  tha  apring  of  1870  Four  looatlona  In  addition  to  the 
tranamlitar  locatlona  wara  monltorad,  one  naar  Carolina  Baaoh 
(tha  maatar),  one  juat  aaat  nf  tha  Appalachian  Mountaina,  one 
|uat  waat  of  tha  Appalachian  Mountaina  and  ana  near  Dana. 
Indiana  Itlia  Z alave  atatlon).  Effaotiva  aurfaoa  Impadanca  valuaa 
wara  deduced  lor  each  aagmant  of  tha  propagation  path.  In 


addition  to  thaia  apatlal  avaluatlonc  of  the  phaaa.  tamporal 
varlatlona  of  tha  phaaa  ovar  the  aaitarn  path  ware  approxlmataly 
one  mioroaacond.  avan  though  aynohronliatlon  aoouraclaa  ware 
batter  than  .1  mlcroaaoonda.  Changaa  In  tha  aurfaoa  impadanca 
valuaa  aa  a funotlon  time  are  clearly  indicated.  Author 


N7B-32077  Imparlal  Coll,  of  Solanoo  and  Technology,  London 
(Fngland). 

SERVICE  AREA  PREDICTION  IN  THE  VHP  AND  UHF 
BANDS 

H.  Papa  /n  AGARD  Elaotromagnatlo  Wava  Propagation  Involving 
Irregular  Surfaoaa  and  Inhomoganaoua  Madia  Fab.  1B7B  8 p 
rafa  IFor  availability  aaa  N7  5-22046  13-70) 

An  anelyala  of  tha  laoiora  which  affect  tha  pradlotlon  of 
tariaitrlal  tranamittar  parformanoa  In  vary  high  fraquanoy  and 
ultrahlgh  fraquanoy  bandi  li  praaantad.  Tha  main  fcaturaa  that 
datarmlna  flald  atrangth  at  a partloular  point  are  aa  followa:  111 
terrain  Irregularitlae,  12)  terrain  faaturaa  auoh  aa  bulldinga  and 
traaa,  (3)  aoattaring  of  aignala  by  local  obataolaa  whan  the  antenna 
la  low.  (4)  tamporal  varlatlona,  and  IB)  multipath  propagation. 
Mathoda  for  uaing  thaaa  faotora  in  oonduoting  an  anelyala  of 
alaotromagnatlo  propagation  and  aoattaring  era  propoaad. 

Author 


N7B-22079  Raaaaroh  Inat.  of  National  Dafanoa,  Stockholm 
(Swadan). 

PREDICTION  AND  OALCUUTION  OF  TRANSMISEION 
LOSS  IN  DIFFERENT  TYPES  OF  TIRRAIN 

A.  Elomquiat  and  L.  Ladall  /n  AGARD  Elaotron.xgnatlo  Wava 
Propagation  Involving  Irregular  Surfaoaa  and  Inhomoganaoua 
Madia  Fab.  1976  17  p rafa  (For  availability  aaa  N7B-22046 
13-70) 

A modal  lor  the  oaloulatlon  of  tranamlaalon  loaa  In  tha  VHF 
and  UHF  ruglona  hai  baan  davalopad.  It  haa  baan  uaad  In  aarvloa 
area  pradlotlona  In  dlflarant  typaa  of  Irregular  tarrain  In  Swudan 
with  much  batter  raaulti  than  tha  axiating  modala,  Tha  mathod 
la  vary  aaay  to  handle  and  naade  no  oomplloatad  oomputar 
taohniqua.  It  takaa  propar  aooount  of  tha  ground  dialaotrlo  oonatant 
and  tha  tarrain  prollla  Including  vagatallon.  It  la  thua  a datarmlniatio 
modal  giving  tha  long-term  median  of  tha  bailo  tranamlaalon 
iDia.  In  planning  tarraatrlal  radio  lyatama  It  la  alao  naoaaaary  to 
have  a knowledge  of  tha  variability  In  time  and  with  location. 
On  that  aooount  maaauramanta  are  praaantad  giving  tha  additional 
loaa  for  varloua  pareantigaa  of  tima  and  leoatlena.  Tha  beat 
poaalbla  uaa  of  tha  oapiolty  of  talaoemmunleatlon  ayatima  la 
often  limited  by  tha  dapolarliatlon  produced  by  abaorptlon  and 
aoattaring  In  tha  tarrain.  The  affaot  of  dapolorliatlon  la  given  for 
virloua  ptroontagoa  of  looatlona.  Author 


N76-22079  Polyiaohnlo  Init.  of  Naw  York.  Brooklyn.  Dept, 
of  Elaotrloal  Englnaorlng  and  Eltotrophyilca. 

MIXID-PATH  C0N9ID1RATI0NS  POR  RADIO-WAVE 
PROPAGATION  IN  FORIST  ENVIRONMENTS 
T.  TemIr  /nAQARD  Elaotromagnatlo  Wava  Propagation  Involving 
Irragular  Surfaoaa  and  Inhomoganaoua  Madia  Fob.  1975  11  p 
roll  Spirniorad  In  port  by  ECOM  and  Army  Land  Warfire  Lab. 
(For  availability  laa  N75-22045  13-70) 

Tha  propagation  of  radio  wavai  la  examined  for  communloo- 
tion  pathi  that  may  lie  partly  within  a forait  and  partly  In  tha 
air  region  outilda  tha  vagatatlon.  For  thli  putpoaa,  the  gaomttry 
of  a mixed  path  Involving  a fortat  layer  idjacant  to  • bara-gtound 
area  la  ahown  to  exhibit  four  oharootarlatlc  raglmaa.  If.  for  axampla, 
tha  tranarnlttlng  antenna  la  Inalda  tha  forait.  thaaa  taglmai 
corraapond  to  tha  racalvlng  antenna  being  located  In  one  of  tha 
following  rtgloni:  (1)  Inalda  the  foraat:  (2)  above  tha  tree  topa: 
13)  It  a ralitlvaly  high  altltuda  above  tha  bara-gtound  raglon:  or 
141  at  a ralativaly  low  height  above  the  bare-ground  raglon. 
Depending  on  fraquanpy,  on  dlatancai,  and  on  which  ona  of  the 
four  raglmaa  la  Involvad.  tha  piadomlnant  flald  along  tha  mixed 
path  may  be  a rafractad  wava  or  a lateral  wave.  By  finding  tha 
coridltlnna  that  determine  which  one  of  thaaa  wivaa  la  pra- 
dominant.  It  It  potclbla  to  eatabllih  path  loaaia  In  practloally 
any  raglona  Involving  raaionably  flat  ground  contoura.  Tha 
ftaquoncy  range  of  application  for  thaaa  conildarallona  axtanda 
wall  Into  tha  VHF  raglon.  Author 


N7B-220S0  Shape  Air  Delanaa  Technical  Canter,  Tha  Hagua 
INatherlandal. 

INFLUENCE  OF  TOPOGRAPHY  AND  ATMOSPHERIC 
REFRACTION  IN  UHF  QROUND-AIR  COMMUNICATIONS 
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A.  N.  Inot  ind  H.  P.  Wllllami  In  AQARD  Elaolromagnatii. 
Wiva  Piopagition  Involving  Irragular  Surfacaa  and  In- 
homogantoui  Madia  Fab.  1976  28  p tali  (For  avallabHItv 
na  N76-22046  13-70) 

Tha  itiulti  n(  (laid  atrangth  maaauramanti  In  UHF  ground-air 
communloatlon  uaing  (our  dIKarant  ground  tarmlnala  ara  praaantad. 
Tha  local  conditlona  at  tha  ground  tarmlnala  varlad  oonaldarably: 
in  ana  oaaa  tha  alta  waa  Hat  and  olaar  ovar  a dlatanco  ol  2 km. 
In  anothar  tha  alta  wan  tha  highaat  In  tha  dialriat.  a third  alia 
had  naarby  bulldinga,  whila  tha  (ourth  alia  had  markad  local 
undulatlona  and  a naarby  vallay.  In  all  (our  oaaaa  tha  (laid  atrangth 
at  tha  optical  horizon  waa  vary  oloaa  to  tha  thaorallcal  valua 
(or  a amonth  aailh.  Tha  (laid  atrangth  at  thia  point  waa  virtually 
una((aotad  by  tha  local  ground  conditlona.  Uaing  thIa  (act,  and 
taking  Into  account  tha  atatlatlca  a(  atmoapharlo  ra(raotlon  tt  la 
poaalbla  to  pradlot  tha  rallablllty  o(  UHF  ground-to-air  oommunica- 
tion  (or  high-flying  alrora(t.  Author 


N7«-a2M1  Air  Forca  Avionica  Ub.,  Wright- Paltaraon  APB. 

Ohio. 

PLIQHT  TIBT  RRBULTt  OP  PROPAOATION  IXPIRIIMINTI 
THROUQH  INHOIMOaiNIOUl  IMIOIA 
Allan  L.  Johnaon  In  AQARD  Elactromagnatio  Wava  Propagation 
Involving  Irragular  Surfacaa  and  Inhomoganaoua  Madia  Pab. 
1978  7 p (For  availability  aaa  N7B-22046  13-701 

Plight  taat  evaluation  ol  oonimunloatlon  ayatama  to  datarntina 
tha  alfact  o(  tha  Inhomoganaoua  propagation  madia  on  oom- 
munloation  rallablllty  la  diacutaad.  Tha  approaoh  takan  haa  baan 
to  poatulata  a phyalcal  or  mathamatlcal  modal  and  than  to  oollaot 
data  to  datarmlno  tha  validity  o(  tha  hypothoala.  Two  lalatad 
araaa  which  hava  baan  atudlad  arc  duoting  and  radio  holot. 
Both  ara  eauaad  by  an  Invaralon  layer.  Ray  tracing  aludlaa  ware 
dona  to  aatabllah  anpantad  parformanca  under  varloua  atmoapharlo 
conditlona.  Data  waa  than  gatharad  on  an  air-to-air  microwava 
ayatam  to  validate  tha<  modal.  Tha  taat  raaulta  ahowad  good 
corralatlon  batwaan  pradlcted  and  actual  raaulta  whan  aul- 
llclantly  rlatallad  rafraetiva  Indaa  ln(armatlon  waa  avallabla  (or 
tha  pradlotluna.  Two  other  phenomana  Invaitigatad  wara 
lonoapharic  aointlllatlon  and  multipath  fading.  In  the  caaa  of 
lonoapharlo  Kintlllatlon  tha  modal  la  not  wall  daflnad.  and  tha 
taat  raaulta  ware  uaad  to  radna  tha  modal.  Tha  taat  raaulta 
from  tha  multipath  lading  (light  taatlng  ahowad  that  (or  ovar-watar 
communlcatlena  a epaoular  rallaotlon  modal  bait  daflnaa  tha 
actual  raaulta  while  over-land  tha  dlRuaa  lading  cemponant  la 
pradomlnant,  Author 


N7B-22M2  Europaan  Space  Raaaarch  Organlaatlon.  Noerdwiki 
(Natharlanda). 

MULTIPATH  IN  AN  AIRONAUTICAL  SATILUTI  SVaTIM 

H.  J.  Wuannanbarg  In  AQARD  Elactromagnatio  Wava 
Propagation  Involving  Irragular  Surfacaa  and  Inhomoganaoua 
Madia  Fab.  1876  IB  p rafa  IFor  availability  aaa  N7S-22046 
13-70) 

Tha  multipath  prctalani  aa  ancountarad  in  a olvll  aaronautloal 
aatalllta  lyatam  la  analyiad.  A modal  for  tha  multipath  rallaotlon 
It  davalopad  and  tha  performnnea  of  tha  oommunlcatlona  ohannali 
through  tha  aatalllta  li  avaluatad.  Tha  aaronautloal  aatalllta  ayatam 
will  ba  uaad  to  control  air  tralllc  ovar  tha  Atlantic  and  Paolllc 
ocaant.  Aircraft  will  fly  at  a height  of  10  to  20  km.  Savara 
Impairment  of  the  oommunlcatlona  parformanca  la  axpoctad  due 
to  raflactlon  ol  radiowavai  from  tha  aurfaoa  of  the  aaa  and 
Inadaquata  protection  by  tha  aircraft  antenna  agalnit  multipath. 
A aimpla  thaoratlcal  modal  lor  raflaotlona  from  tha  aaa  it 
davalopad.  Under  tha  aaaumption  that  only  vary  timpla  coding 
tchamaa  can  ba  uaad  tn  Improve  tha  bit  error  rata  for  digital 
trantmitalona  the  tpplloatlon  of  Iraquanoy  divaralty.  apace 
divaralty  and  time  divaralty  It  diacuttod.  It  It  thown  that  frequency 
divaralty  la  more  aultabla  lor  tha  link  from  tha  aatalllta  to  tha 
aircraft  while  apace  divaralty  can  ba  uaad  (or  tha  link  from  tha 
aircraft  to  tha  aatalllta.  Tha  application  of  time  divaralty  data 
not  reduce  the  bit  error  rata  by  a great  amount  bocauaa  of 
corralatlon  batwaan  oonaacutiva  bite.  It  la  thown  that  large  dalaye' 
batwaan  maatagaa  era  nacataary  to  make  time  divaralty  attractive. 
Tima  divaralty  would  thartfora  lead  to  ending  by  blocka  and  to 
atoraga  raqulrementa.  Author 
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Includd  lound  gonoigtlon,  tranimltilon,  and  altanuatlon  For 
nolaa  polluilon  laa  4S  inv/ronm»nl  Pollution. 


N74-22M0I  Adviaory  Group  lot  Aaroapaca  Naaaarch  and 
Davalopmani,  Parla  (Francal. 

NOISE  MECHANISMS 

Mar  1974  346  p rats  Mostly  In  ENGLISH,  partly  in  FRENCH 
Prasantad  at  Fluid  Oyn  Panal  Speclalista  Moating.  Biuaaala. 
Balgium.  13-21  Sop  1973 
|AGARD'CP-13I|  Avail:  NTIS  HC  $20.26 

Emphasis  of  tha  oonfaranca  wyas  on  iha  fundamantal  problams 
of  nolsa  ganaratlnri  and  altanuatlon.  Main  aspaela  conaidarad 
wara  nolsa  ganaratlon  and  damping,  combuatlon  and  |at  nolia. 
tonlo  boom  Ihaory,  and  nolsa  dus  to  boundary  and  thaar  layar 
aflaola  For  Individual  titlaa.  saa  N74-22641  through  N74- 
22670. 

ril74-22641  Cambridga  Univ.  (England).  Enginaaring  Lab. 

[THF.  MECHANICS  OF  SOUND  GINERATEO  BY  TUR- 
BULENT FLOWS) 

J.  E.  Efowcs  Williams  In  AQARD  Nolsa  Maoh.  Mar.  1674 
16  p (For  availability  saa  N74-22e40  14-02) 

Emphasla  of  Ilia  oonfaranca  was  on  aaronautlcal  problams 
arising  from  tha  fiald  of  aircraft  nolsa  control.  Prasantatlons  ara 
groupad  undar  six  aaparata  haadings:  (1)  sourca  idantinoatlon: 
12)  Influanoa  of  rnaan  flow  atructura  on  lha  ganaratlon  and 
propagation  of  auund;  (3)  distinctiva  larga  addy  struoluraa,  14) 
axeaas  noisai  IS)  control  of  |al  noiaa.  and  16)  ptoblam  arses 
llkaly  to  bacoma  mors  Important  Tha  main  taohnicsl  points  arising 
from  lha  masting  ara  outlinad  and  lha  dagraa  to  which  they 
appaar  to  ba  curranlly  understood  Is  assassad.  Savsral  Mchnical 
arass  on  which  ihara  was  no  claar  concaiisus  ara  cuvsrad  in 
soma  dalall  and  some  apaoulatlon  is  made  on  the  way  thuy 
might  davalop.  Author 

N74-32642  Cambridge  Unlv  (England)  Oupl.  of  Enginnarlng. 
IMPULSIVE  SOURCES  OF  AERODYNAMIC  SOUND 
John  E.  Efowcs  Williams  In  AGARD  Nolsa  Mach  Mat  1974 
8 p rals  (Fur  availability  saa  N74-22e40  14-021 

Tha  rapid  socalaration  of  large  bodies  causes  lha  local  motion 
to  shad  Its  lilnatic  energy  into  tha  radiation  fiald.  A body  steadily 
moving  In  potential  How  shads  all  its  virtual  energy  Into  sound 
If  It  Is  brought  to  rest  Impulsively  Such  rapidly  accaloraled  large 
soala  motions  thaialora  raprasant  an  extremely  allloient  sourua 
of  aerodynamic  sound.  Motions  of  this  type  ara  discussed  with 
a view  to  explaining  the  origin  nl  occaalonal  pariiculRrly  violani 
praiturt  tranalants  that  ara  obsarvad  in  lha  noiso  Held  of  high 
velocity  lata.  Author 

N74-22643  Cambridge  Unlv  (England)  Engrnaeiing  Lab 
IMPULSIVE  SOURCES  OF  AERODYNAMIC  SOUND:  ORAL 
SCRIPT  OF  the  INTRODUCTORY  REVIEW  LECTURE 

•lohn  E.  Efowc^  Wlllianrs  In  AQARO  Noise  Mach  Mar  1974 
24  p (For  availability  aae  N74-22840  14-021 

The  sourcea  of  alicraft  nolsa  due  to  rapid  aooelcration  of 
large  bodlea  Is  discussed  Work  by  LIghihlll  and  olltur  invoellgalors 
la  ravlawad  and  a dlicusiion  Is  given  to  explain  lha  oiigin  of 
occaaslonal  violent  pressure  translenis  observed  in  the  noiae  fluid 
of  high  velocity  juts  A L 


N74-22S44*  Jet  Propulsion  Lab . Calif  Inst-  of  Tech..  Paaa 
dana. 

EXPERIMENTAL  EVALUATION  OF  FLUCTUATING  DENSITY 
AND  RADIATED  NOISE  FROM  A HIQH-TEMPERATUHE 
JET 

P.  F.  Masaier,  S P Parthaxaralhv,  and  R F Cullal  hi  AGARD 
Nolaa  Mach.  Mar  1974  19  p rale  (For  availability  sue 

N74-22S40  14-02) 

(Contract  NAS7  100) 

An  axperlmantal  invesiigation  has  been  conducted  in 
characterize  the  (luotuating  density  within  a high  lemporatuia 
(1100  K)  subsonic  ]at  and  to  characterize  the  noise  radiated  to 
the  lurroundlngi  Croas  correlationa  obtained  by  Introducing  lime 
dally  to  the  signals  detoctad  from  spatially  saparstad  ctuased 
laaer  baama  sal  up  as  a achllaien  ayslam  ware  used  to  dalermine 
radial  and  axial  dlatrlbuliona  df  thy  convection  veloctly  nl  lha 
moving  nolaa  soiitaos  (eddies)  In  addition,  the  autucorrelairun 
of  tha  fluctuating  deniity  was  aviluated  In  lha  moving  liurne  uf 
rafaranca  uf  tha  addias  Also,  the  autocoiiulafion  of  tha  laillaiud 


nolsa  In  tha  moving  lalaranca  frame  was  evaluated  from  cross 
icorralatlons  by  Introduorng  time  dslay  to  the  signals  dsiaotad 
by  spatially  sapaiatad  palia  of  mlcrophonts  Tha  radiated  noise 
results  ata  compaied  with  LighthilTs  Ihaory  and  with  tha  data 
of  tush  Radial  distributions  of  lha  mean  valocity  ware  obiainud 
from  mtasuramants  of  lha  stagnation  tamperatura,  and  stagnation 
and  static  prsssuras  with  Iht  use  of  probes  Author 


N74-22646*  National  Aeronautics  and  Spaco  Administrutiori 
Marshall  Space  Flight  Canter.  Huntsydlc.  Ale 

DIRECT  MEASUREMENT  OF  SOUND  SOURCES  IN  AIR 
JETS  USING  THE  CROSSED  BEAM  CORRELATION 
TECHNIQUE 

R.  J Dimkavala.  F R Gtoscha  lOFVLR-AVA  Goatlingen.  W 
Germany),  and  S H.  Quest  In  AGARD  Nolsa  Mech  Mar 
1974  16  p refs  (For  ayallablllty  saa.  N74-22e40  14-021 
(Cordiacl  NASB-270111 

Properties  of  density  lluctuations  wara  measured  m tha 
turbulent  regions  of  a 2.64  cm  air  |at,  at  M • 0.7,  10  and 
I .B4  After  calibration  testa,  It  was  lound  that  the  absorption  of 
Infrared  radiation  at  4.3  microns  by  tha  naturally  present 
quantities  of  oarbon-dloxlda  in  air  was  directly  proportional  to 
lha  air  density  If  a aufllciantly  wide  bandpass  (0.08  microns) 
was  used.  Motaovsr.  regions  of  the  band  could  bi  ssltotad  that 
adaquitaly  dlecrlminalad  against  fampsratura  vsriatlons  Tha 
orota-corialatlon  of  two  suoh  beams  Intsrsaoting  In  tha  |at  gave 
a measure  of  tht  locul  properties  it  the  intersactlon  point  A 
dativation  is  prasantad  relating  Ilia  local  density  ccrralation 
function  to  the  soil  and  shear  genaratsd  nolsa  in  tha  fur  field  of 
the  |al  The  rnaasuiad  cortalsllona  are  used  to  predlot  the  iklal 
distribution  nl  sourca  situngths  and  the  spaotrum  of  nolsa  due 
to  I unit  volumu  of  turbulence.  Author 

N 74- 22646  Daulmthe  Forschungs-  und  Varauchsansialt  fuar 

Lull-  und  Ruumlahrl.  Guuttingcii  (Wuet  Germany). 
DISTRIBUTIONS  OF  SOUND  SOURCE  INTENSITIES  IN 
SUBSONIC  AND  SUPERSONIC  JETS 
F.  R.  Qrosuha  In  AQARD  Noise  Mach  Mer  1974  10  p 

rals  (For  availability  see  N74'22640  14-02) 

Clues  on  the  velidily  ol  aatodynsinic  noius  theories  can  ba 
provided  by  uomparison  ol  predicted  dialdbutioriti  ol  snunif  auurtra 
intunsitlas  in  tuipiilenl  jsis  with  sourca  disliibulions  dnterminad 
directly  by  suitable  acoustic  msaiuiaments.  A riiuthod  of  itacing 
the  sound  sources  from  the  sound  ratllaisd  Into  lha  scoustio  far 
(laid  was  davelupud  The  sound  waves  emitted  by  e smell  volume 
uf  the  let  era  (doused  upon  u microplrnna  wull  outside  tht  How 
by  means  ol  ii  large  ulllptical  mirrni.  The  dislilbution  ol  sound 
source  iniensitiee  is  invusligatud  by  moving  (he  mirror- miernphuno 
assembly  along  and  noirnal  to  the  let  axis.  Results  ol  nieesure- 
insnts  with  subsonic  end  supersonic  lots  show  mtureitlng  details 
ol  the  noise  gotieratiun  wiHiln  these  juts  Author 


N74-22647  Lyon  Univ  IFrencn) 

CORREUTIONS  BETWEEN  FAR  FIELD  ACOUSTIC  PRES- 
SURE AND  FLOW  CHARACTERISTICS  FOR  A SINGLE 
AIRFOIL 

M Sunyiiuh.  H Arliey.  D Robert.  J Beiuille.  end  G Cornto-Bellot 
/ri  AGARD  Norse  Much  Mur  1974  12  p rals  IFor  iivailablllty 
see  N74'22U40  14-U2I 

A NACA  11612  A sub  10  sirfoil.  whose  chiiiU  is  8 um,  was 
placuti  In  a unlluini  lluw  und  duuted  into  an  anuchoic  chamber 
with  u speed  rengiiig  from  20  to  40  m/s  Its  uuoustic  far  (lold 
was  analyzod  in  relation  with  the  normal  velocity  lluctuations  in 
tht  wake  ond  the  piessute  fluctuations  on  thu  airfoil  surfact. 
CrusS'Coiiulations  measurements  showed  that  the  uorodynurnlc 
pattern  close  to  thu  Ireiliny  udgu.  on  tlie  exttsdoe.  controls  the 
noise  emission  Author 

N74-22e4B  Office  National  d'Eludos  el  dii  Riichurclies 
Aeiospetiales.  Pans  IFieiica). 

REPRESENTATION  OF  HOTJET  TURBULENCE  BY  MEANS 
OF  ITS  INFRARED  EMISSION 

Jeun  Francois  DeBelltival  and  Marluno  Perulll  In  AGARO  Nona 
Much  Mai  1974  10  p rufa  In  FRENCH.  ENGLISH  summary 
IFor  availabililv  sue  N74  22640  14-02) 

The  theorotlcal  dascriplion  ol  u let  acoustic  isiliation  is  usually 
duscilbed  by  cheiocteristic  turbulence  data,  dehned  at  the  scale 
ol  the  total  umissive  volume  These  data  aic  daduoud  from 
lltuoreuciii  mecluls  or  from  measurements  making  usti  ol 
cuireluunn  ter.hnii|uua  These  data  have  averuga  valiius  in  lime 
rupiueenting  tha  whole  stiectrum.  After  a discussion  on  tire  nstura 
uf  acoustic  Huiiicas  wtiich  may  exist  in  a hot  let.  and  iiltur 
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i«calling  iht  crustud  b«im  tvchniquat,  a rt|)tttt*nt«tion  of  ( 
hot  |at  turUuluqua  by  mains  of  crossad  ipaciral  dunsillan  ii 
piasantad.  It  Is  than  pcissibla  to  dalins  at  any  point  of  tba  aouma 
voluma  tha  churactailatic  turbUlanca  data  by  Iraquancy  banda. 
and  thus  to  know  than  diapaiaion.  Authoi 

N74-22M9  iliillah  Columbia  Univ.,  Vancouvar  Dapt  of 
Mauhaniual  Englnaeiing 

NOISE  SOURCE  DIAONOSTICS  USING  CAUSALITY 
CORRELATIONS 

Thomas  E Siddun  It:  AUARD  Noiaa  Maoh.  Mar  1974  13  p 
isfa  IFor  availability  aae  N74'22640  14-021 
IGiants  NRC  A7I0B.  DHB-G-961 1 -031 

Dua  to  tba  complax  mix  of  nuiaa  machanlama  loi  cuiiant 
quiitur  ganiratlona  of  aircraft,  It  haa  bacoma  mora  dlffloult  to 
datiot  tha  amall  changaa  In  ovarill  daolbal  laval  which  may 
raiull  from  locallaad  daaign  modlflcillona.  An  Inoraaslngly  popular 
diagnostic  laohniqua  aatabliahaa  oiuaatlvi  ralitlonshlpa  bvtwaan 
individual  noiaa  aourca  phanomans  and  tha  ovarall  (compoaita) 
sound  radiation.  Tha  mathort  uaaa  raal-llma  cioia-curralatlons 
batwoan  tha  far  flald  sound  praaaura  and  lluctuallni)  physical 
paramatars  occurring  In.  on,  and  around  tha  noiaa  ganaratlng 
mauhino.  Tha  tochnlqua  li  basod  on  aatabllahad  asroacauallc 
theory  and  haa  baan  shown  to  ylald  Information  on  acoustic 
aourca  distributions,  thalr  local  ipaotra.  and  icalaa  of  coharanca 
Tha  basic  cauialily  formallami  ara  ravlawad  and  thalr  uaa 
llluatratad  by  rafaranca  to  a number  of  provan  axparlmsntal 
applications.  It  Is  shown  that  by  judicious  choice  of  control  aurfacas 
tha  maihods  can  be  adaptad  In  uniqua  ways  to  tha  alucldiitlon 
ol  a number  of  unraaolvad  noise  ganaratlon  and  suppranslon 
phanomana  Examplas  pertaining  to  jats.  lupprassor  noiilas. 
rotating  fan  blades,  and  How  Inlaraotlon  with  leading  and  trailing 
edges  ara  Included.  Author 


N74-22SSO*  California  Unlv  , Loa  Angelas  Sohool  of  Englnaarlng 
and  Applied  Sclanoa 

USE  or  CROSS-CORREUTION  MEASUREMENTS  TO 
INVESTIGATE  NOISE  GENERATING  REGIONS  Of  A REAL 
JET  ENGINE  AND  A MODEL  JET 

W.  C Mauoham  and  P M.  Hurdle  Ir  AQAHD  Noll#  Manh. 
Mar.  1974  13  p refs  Sponsored  by  NASA  (For  availability 

sea  N74-22e4a  14-02) 

C8CL  20A 

Cioii-onrralatloni  ara  raportad  of  tha  jet  static  praaaura 
fluctuallons  lai  measured  with  a B and  K microphone  fitted 
with  a nose  cone),  with  tha  far-fluid  radlatad  sound  praasura. 
Thasa  maasursmants  ws'c  made  for  various  probe  positions  and 
a large  nuinbar  ol  far-flald  positions  (at  various  anglaal.  In  addition, 
tha  tests  ware  run  lor  a number  ol  different  jet  axit  valocltlaa. 
Tha  maasurarf,  normalliad  crnss-corralatlon  functions  va,-y 
balwaan  0.004  and  0. 1 66.  Thasa  values  depend  upon  tha  angular 
position  of  the  far-flald  mioruphona.  the  jet  exit  Mach  number, 
and  tha  position  ol  tha  probe  In  addition,  the  cross-corralailon 
tachniqua  was  amployad  to  study  the  symmetry  of  the  far-flald 
radlaiod  sound  about  the  |at  axis.  Third-oclava  analyses  of  both 
the  probe  signal  and  Ihe  far  Held  radiated  sound  ware  made. 
This  Is  the  first  time  correlation  measuraments  have  been  mads 
on  a jat  angina.  In  addition,  a rapori  is  given  on  an  extanslva 
nolsa  survey  of  a modal  jet  Tha  corralstlons  are  related  to 
sound  source  functions  and  jet  source  regions  ara  discussed. 

Author 

N74-226B1  Royal  Aircraft  Establishment.  Farnborough  (England). 
Aerodynamics  Dapt. 

SOME  EXPERIMENTAL  OBSERVATIONS  OF  THE  REFRAC 
TION  OF  SOUND  BY  ROTATING  FLOW 
Q.  D.  Butler.  T A.  Holbscha.  and  P.  Fathnay  In  AGARD  Noise 
Much.  Mar  1974  10  p rale  (For  availability  see  N74-22B40 
14-021 

Soma  axperimantal  and  theoretical  studlas  ol  tha  Imaraotlon 
ol  sound  with  a rotating  How  Held  In  ths  form  of  an  aerodynamic 
vortex  are  dascribad.  Ths  axpcrlmanta  ware  carried  out  In  tha 
acoustlcally-traatad  worXlng-saction  ol  the  RAE  24-foot  diameter 
open-jet  wind  tunnel.  Vorticas  ware  ganeratad  by  setting  e 
sharp-edged  wing  at  Incidence  In  the  tunnel  alrstraam  end  tha 
affcot  ol  tha  vortax  flow  downstrasm  of  tha  wing  tralling-edoa 
on  tha  nolsa  propagating  from  a amsil  loudspeaker  source  was 
Invastlgated  ovar  a range  of  fraquancles  and  wind  speeds. 
Considerable  refractlva  redistribution  of  the  sound  energy  by  tha 
vortax  How  occurred,  leading  to  far  Held  regions  of  markedly 
decreased  and  Increased  sound  Intensity.  Qualltativaly,  these 
effects  are  consistent  with  the  pradlotlons  of  ray  theory,  although 
the  intersctlon  parsistad  down  to  frequencies  whara  ray  theory 


might  ba  regarded  as  insppileabis.  Some  possibis  reasons  (or 
tha  observed  dlfferancas  with  theory  are  briefly  discussad. 

Author 


N74-22BB2  General  Electric  Co..  Schenectady,  N Y.  Mechanical 
Engineering  Lab. 

THE  ISSUE  OF  CONVECTIVE  AMPLIFICATION  IN  JET 
NOISE 

Ramanl  Man,  In  AGARD  Noita  Mach  Mar.  1974  12  p 

rail  Sponsored  In.  part  by  Air  Force  IFor  availability  saa 
N74  22640  14-021 

Thran  problama  of  the  sound  power  and  power  spectrum 
produced  by  moving  acoustic  sources  shrouded  by  jat  flows  wars 
considered.  The  jstt  wars  aisumad  (lor  simplloltyl  to  ba 
charactarliad  by  a slug  How  ot  top  hai  type  mean  valoolty  proHlaa. 
Tha  sourosa  ware  almpla  harmonic  in  thalr  own  trama  of 
rafaranca  and  ware  assumad  to  convact  with  tha  aama  velocity 
aa  lha  jat.  The  firat  problam  oonalderad  tha  caaa  of  a monopola 
source  oonvaoling  along  lha  axia  ol  a round  jat.  Tha  aaeond 
problam  conaldarad  tba  oaaa  of  convaclad  line  aourcea  In  a 
plana  ot  two-dimanalonil  jet.  Thia  waa  mollvitad  by  the  need 
In  undaratind  the  affect  ol  off-axia  llnaa  of  convection.  The  laat 
problem  waa  a variation  of  tha  firat  wharain  tha  jat  danilty  and 
tamparatura  are  allowed  to  differ  from  thoaa  of  tha  ambient.  It 
wia  motivated  by  the  need  to  understand  the  nolsa  from  healed 
jata.  Tha  itudlai  wart  all  motivated  by  one  notion,  namaly,  that 
LlghthlH't  original  Idea  of  tsciiblng  jat  nnlia  to  convactad  eouicaa 
radiating  freely  to  tha  ambient  neadi  ravlalon  to  allow  for  mean 
How  shrouding  allacts  Tha  studies  axpliln  lavaral  axperiman- 
tally  obianiad  features  ot  jet  none  such  as.  a failure  to  exhibit 
convective  amplllloitlon  Ipsrtloularly  at  high  fraquanolei  snd 
shallow  angles  to  lha  exhaust  axis)  and  associated  failure  to 
peak  Iraquanoias  In  tha  power  apaotrum  to  shift  linearly  with  jat 
valoolty.  Impllfloatlons  tor  tha  jat  density  axponant  liiua  lor  hasted 
lata  ware  also  considered.  The  study  may  be  regarded  aa  moving 
sources  solutions  to  tha  Phillips  aquation  for  jat  nolsa  with  a 
specific  valoolty  pruflla,  namely  the  top  hat  profile.  The  advantiga 
of  choice  ol  a simple  valoolty  profile  la  to  obtain  solution  valid 
tor  arbitrary  fraquanclas.  Author 


N74-22aB3  Southampton  Unlv.  (England)  Inst,  of  Sound  snd 
Vibration  Raaaatch. 

THE  NOISE  FROM  SHOCK  WAVES  IN  SUPERSONIC 
JETS 

M.  Harpot-Bourna  and  M.  J.  Flahat  In  AGARD  Noiaa  Mach. 
Mat.  1S74  13  p tafi  IFnr  avallablllly  aaa  N74-22640  14-02) 
A thaoratleal  modal  la  propoatd  for  tha  pradlotlon  of  tha 
charaotarlstlos  ol  broadband  ahook  sssoclatad  nolsa  from  Jata 
oparatad  abova  tha  critical  praaaura  ratio  Tha  modal  ragarda 
aach  shook  call  and  as  a aourca  ol  acouitic  radiation  with  ralativa 
phaaing  aat  by  tha  tima  ol  addy  convactlon  balwaan  tham.  ThIa 
lands  to  a pradictlon  for  tha  paak  Iraquancy  ot  thia  noiaa 
component  aa  a function  of  both  pressure  ratio  and  angle  of 
observation  which  la  amply  confirmed  by  axperimantal  ratulta. 
The  modal  It  alsu  axiandad  to  tha  pradictlon  of  lha  apaotrum 
of  ahouX  iBSOOlatad  noise  and  thasa  pradlotlons  ara  also  comparsd 
with  sxparlmantal  data.  It  Is  also  shown  that  the  Intanslty  ol 
shook  nolsa  la  a function  only  of  prsssura  ratio,  and  Is  Indapendant 
ol  jat  stagnation  tamparatura  and  hanca  jat  afflux  valoolty. 

Author 


N74-226B4  Southampton  Unlv.  (England).  Inst,  of  Sound  and 
VIbraDoii  Rsaaaioh. 

NOISE  FROM  HOT  JETS 

P.  A.  Lush  and  M.  J.  Flihsr  In  AGARD  Noiaa  Mach.  Mar. 
1974  a p rafa  (For  availability  aaa  N74-22e40  14-021 

Msasuramanta  ol  tha  noiaa  from  aavaral  Indapandant  workers 
ol  hot  subsonic  jata  show  that  tha  nolsa  dscrsaaai  ralativa  to 
ths  unhaatad  jat  at  high  jat  velocity  but  Inoraaias  at  low  velocity. 
Tha  dacraasa  at  high  velocity  has  pravlously  baan  explained  by 
tba  reduction  In  tha  jat  density  lor  tha  hot  jat  and  this 
explanation  la  confirmed  by  tha  prasoni  study.  Tha  Inoraasa  In 
nolsa  at  low  valoclty  la  sttrlbutad  to  an  additional  aourca  oauiad 
by  sniropy  fluotuatlona  which  vatlai  ai  U4  compared  with  US 
for  the  uiual  mixing  nolas.  A almpla  thaorailoal  modal  using 
LIghthlll's  theory  of  aarodynamlc  sound  Is  proposed  and  this 
gives  vary  good  agrsamsnt  with  tha  axpitimantal  rasults,  but 
the  thaoratleal  modal  cannot  be  justifisd  rigorously.  Howavar  It 
could  provide  a satlifactory  method  for  pradictlon  of  tha  nolsa 
from  hot  |ati  and  a basis  for  tha  collapsa  of  data.  Author 
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N74-22eBS  Soulhimplon  Univ  (Englanill  Dept  o(  Aatoniutics 
add  Aetronaulice 

ON  THE  NOISE  FROM  JETS 

G M Lllley  h)  AGAED  Nome  Much  Mar  1974  12  p tela 
(For  availability  tea  N74-22640  14  021 

A modification  of  LighthiM'i  tlieory  le  dlucunaed  In  which 
praaaura  disttiibancaa  in  the  lat  aia  treated  as  an  mnai  flow 
problem  which  is  matched  lo  the  outer  How  ladidtian  problem. 
In  this  Irealment  the  souioa  luiiction  involves  quadratic  and  higher 
Older  small  disturbance  terms.  This  eppioach,  although  more 
complicated  maihematically  then  the  exact  Ihaory  of  LightliHI. 
has  the  eilvuntiigu  lliul  it  diowe  mientinti  directly  to  the  role 
played  by  the  rnean  velocity  end  temperature  distributions  on 
the  generation  and  propagation  of  the  emitted  sound  The  model 
In  Its  ilmplait  form  can  be  reduced  to  a varies  sheet  modal 
end  thue  draws  attantlon  to  the  slehlllty  cheiecterlstloe  of  the 
vortex  ehtet.  In  the  more  general  treatment  the  alebllity 
cinarioterlsiloi  of  the  mixing  region  ate  conildared  and  Its  least 
stable  modes  era  regarded  as  dominating  the  larga-eoale  eddy 
motion.  The  linear  stability  theory  Is  extended  to  deal  with  non 
linearities  and,  as  a raeult.  the  amplltuds  of  the  largar-ioale 
motion  la  datarmlnad.  This  is  oompared  with  the  measured 
large-ioalt  itruoture  of  the  |et.  From  this  modal  the  main 
oharaoterlstloa  of  tha  aource  function  are  found.  The  paper 
oonoludea  with  loma  raiulta  from  this  new  formulation  and  a 
aomparlaon  la  made  with  exparlmantal  findinga.  Author 

N74-2MBI  Imperial  Coll,  of  Solenca  and  Tachnology,  London 
(England).  Dept,  of  Malhematloa. 

MICHANItMt  OF  IXCIM  JIT  NOIII 

D.  0.  Crlghton  In  AOARO  Nolae  Mach.  Mar.  1874  7 p 

refa  (For  avallabKlty  aee  N74-22840  14-02I 

Bxooaa  nolae  la  a tarrn  uaed  to  daacriba  tha  devlationa  of 
meaaurad  nolae  flalda  from  tha  pradlotlona  of  Llghthlll'a  theory 
of  pure  |el  mixing  nolae.  A daflnltlon  la  givan  for  the  ourrant 
aiaia  of  Ihaorellcal  underatandlng  of  rhose  exoaaa  nolae  fielda 
which  ere  not  direotly  attributable  lo  rotating  machinery,  or  lo 
ahodk  wavaa  In  auperaonlo  |ela.  It  la  ahown  that  unataady  flow 
Intaraallon  with  tha  jet  pipe  can  ganarata  Intania  forward  ere 
and  aidallna  nolsa  lavala.  whila  abnormally  high  rtar  ere  levela 
are  auggaatad  to  arlae  from  the  propagation  ol  genuine  sound 
fields  auroas  tha  axil  plana,  with  aaaoolttad  refraotlon  and 
diffraction  affects,  A further  process,  not  yat  proparly  quantified, 
la  relalad  lo  tha  Instability  of  a (fully  turbulant)  |tt  to  carteln 
praferrad  largt  icala  dlsturbancaa,  and  leads  to  a maehanlam 
(persmatrlo  ampHllcitlon)  by  which  intarnel  sound  flalda  may  ba 
greatly  eugmantsd  In  elthar  tha  rear  or  forward  ores.  Author 


N74'226B7  Guttingan  Univ.  (Waat  Qarmanyl.  Physlkallaohea 
Inst 

IXNRIMINT6  CONCINNINO  THI  FLOW  DEPENDENT 
ACOU8TIC  PROPERTIIC  OP  PERFORATID  PLATES 
Juergtn  Kempanhana  and  Dirk  Honnabargar  In  AQARO  Nolee 
Mach.  Mar.  1974  8 p rafs  (For  availability  aae  N74-22040 
14-021 

Tha  results  are  presented  ol  Investigatloni  ol  the  influence 
of  griilng  flow  on  tha  Irnpadanoa  of  a singla  orltioa  atrvliig  as 
a aimpllflad  modal  of  a parforatad  plats.  At  small  flow  velooltlaa 
the  Irnpadanoa  i-urve  plotted  In  tha  complex  plana  peiset  through 
a spiral.  For  higher  flow  velocities  tha  reaiilive  part  of  tha 
Irnpadanoa  Increasas  llnsarly  with  tha  flow  valoclty  wheraaa  the 
reactive  part  deoreeies.  A relation  batwean  the  impedance  end 
the  static  How  raelatenoe  can  ba  asiabllahed.  Poaalbli  nonllnanr 
propartlsK  of  the  orifice  era  diacuaaed.  Author 

N74-2266I  National  Aeronautical  Eatebhshment.  Ottawa 
(Ontario). 

A DITBHMINIBTIC  MODEL  OF  BONjC  BOOM  PROPAGA- 
TION THROUGH  A TURBULINT  ATMOaPHIRE 

B.  H.  K.  Lea  and  H.  8.  Ribner  In  AQARD  Noise  Mach.  Mar. 
1874  13  p lofa  Preperad  In  opoperallon  with  Tornnto  UnIv. 
Ontario  (For  evalleblllty  aee  N74-22B40  14-02) 

Tha  propegttlon  of  ■ weak  normal  shook  wave  through  ■ 
turbulent  etmoiphere  li  tludled  In  terms  of  an  Idaallitd  model. 
The  turbulant  field  la  aaaumad  to  be  week  and  represented  by 
the  luparpoaltlon  of  two  Inclined  ahear  wivee  of  opposite 
Inclination  to  the  mean  How.  Tha  resulting  How  la  of  a calluler 
natura.  Tha  oalls  ara  raciangular  In  shape  end  the  sense  of 
rotation  of  tha  flow  allarneias  from  cell  to  cell.  If  the  englea 
mads  by  tha  normal  of  tha  Incident  shear  waves  with  the  direction 
of  the  mein  flow  art  greeter  than  soma  critical  valua  an 
exponentlelly  decaying  prtaturt  wave  It  gnnaraled  behind  the 
shook  Splhad  or  roundtd  wtveforma  era  ohtalned  by  adding  or 


subirecting  this  pretture  wave  from  the  iteady  ttila  pritsure 
field.  An  illuatretlve  exempli  for  a mean  How  Mich  number  of 
1.0006  Is  contidtrad  This  gives  a aleady  atala  ovarpraaaura  of 
2.46  Ib/ft  tq  acroat  the  shock  which  is  typical  ol  tha  ovtrpris. 
sure  In  a xonlo  boom  Author 

N74-22BB8  Max-Planok-lnatltut  futr  Stroamurgaforichung. 
Qoatlingan  (Waai  Qarmanyl. 

SONIC  BOOM  BEHAVIOR  NEAR  A CAUSTIC 

Frank  Obermeisi  In  AQARD  Nolsa  Mach  Mar  1874  14  p 

rail  (For  availability  sea  N74. 22840  14-021 

Tha  ptaBxute  signaturs  is  analyiad  of  an  ideal  N thaptd 
ionic  boom  caused  by  an  accelerated  proittctlle  lit  slgnalure  In 
lha  lurroundlngi  of  the  ao-oellad  ceuatlc  and  behind  the  ciuetic 
It  dltcrlbad  by  the  tquttlont  ol  linear  wavs  aooutllot.  Tha 
oalculatlont  art  performed  for  a tpaclal  cats  whara  lha 
aoealaration  phait  la  chosen  In  such  a way  that  tha  corratponding 
Mach-cone,  modified  by  the  tcceleratlon,  la  compoted  ol  a 
trunoatad  com.  the  lower  part  ol  which  hei  a circle  like  curved 
turlaci  end  the  upper  part  la  ordinary  straight  com.  Tha  propotid 
theory  yleidi  rtiulta  which  ire  In  good  agreement  with  meiture- 
manta.  Author 

N74-22BB0  Inalltut  Franco  Allarnand  da  Recharohtt,  St.  Loult 
(Franca). 

INFLUENCE  OP  METEOROLOGICAL  CONDITIONS  ON  THI 
POSITION  OP  THI  GROUND  COVBRIO  BV  SONIC  BOOMS 
tINFLUINCE  DIB  CONDITIONB  MITIOROLOaiOUIB  BUN 
LA  POSITION  AU  BOL  OU  TAPIS  Dl  BANQl 
M.  Schtflar  and  C Thary  In  AQARD  NoItt  Maoh.  Mar. 
1874  12  p refs  In  FRENCH  (For  avallabllltv  see  N74-22B40 
14-021 

Numerical  methodi  and  theorlit  used  to  study  tonic  boo  r. 
propagation  in  tha  real  atmotphare  art  ditcutttd.  Rpaclal  attantlon 
was  given  to  the  affect  ol  mefiotologlcel  condlflont  on  lateral 
and  longltudlnel  extenalon  end  the  location  of  tha  grounti  locus 
lint  Tranil.  by  E.H.W. 

N74-22BB1  Socleta  Nationals  d'Etuda  at  da  Cunatructlon  da 
Motiurt  d'Avletlon,  Paris  (Franca). 

RECENT  STUDIES  INTO  CONCORDE  NOISE  REDUCTION 

R.  Hooh  and  R.  Hawkint  (Rolls  Royct,  Ltd..  Bristol.  Engl.)  In 
AOARO  Nolta  Mech.  Mar.  1874  14  p rale  Praptiad  In 

oooparatlon  wllh  Rolls  Royct,  Lid.,  Britlol,  Engl.  (For  availability 
tee  N74-22e40  14-021 

Recent  retesreh  Is  tummarliad  which  wtt  oonduotad  over 
the  past  two  yttrt  at  part  of  a continuing  nolle  reduction 
program  on  lha  Concorde  powcrplant.  The  atudlbi  were  aimed 
It:  111  Improving  knowledge  of  certain  nolsa  sources  ol  the 
Olympui  683  turbojet  angina  and  12)  evaluating  polantlil  maena 
lor  nolle  reduction  either  it  aource  by  ellirillan  to  the  varloua 
engine  componinli.  or  by  addition  ol  atlinuiting  davloai.  Soma 
of  the  reaulti  of  the  iiudlei  have  been  eppllad  to  tha  powirplint 
daiign  standard  Intindad  lor  antry  Info  lervlce,  othari  are 
mentioned  only  lor  their  technical  or  didactic  Intareat.  and  olhera 
after  englnaerlng  ovaluitlon.  may  lead  to  acoustic  Improvamtnii 
to  tha  Concprda  powatplani  altar  antry  Into  airvloa.  Author 

N74-226B2  Taohniiche  Hogeichool,  EIndhovan  (Natharlanda). 
Fluid  Manhanloi  Lab. 

AERDBONIC  GAMES  WITH  THE  AID  OP  CONTROL 
ELEMENTS  AND  EXTERNALLY  GENERATED  PULSES 
L J.  Poldtrviart.  A.  P.  J.  Wl|nandi.  and  L B-onkhorit  In  AQARD 
Nolae  Mach.  Mar  1874  4p  rale  (For  availability  sea  N74-2264Q 
14-021 

Experlmanti  wara  conducted  which  Indicate  that  wllh  the 
•Id  of  control  elimenla.  It  li  poialble  to  genirete  the  fttllowing 
model  of  vibration  of  a 2-dlmenalonil  lonlo  |at  (1)  isro  mods: 
121  oiclllitory  mode,  natural  end  foroad:  (3)  pulaatory  mode, 
end  14)  coupled  puliatory-oaolllilory  mode.  The  experiments 
alio  darnoriitrilid  that  with  the  eld  of  extirnally  generated  puliei. 
It  Is  poialbla  to  show  how  tha  Information,  neat  the  noiila  tip. 
la  trinsferrad  from  tha  pulia  Into  lha  jat  The  noiila  tip  ai  a 
dlicontlnully  provaa  to  be  a dominant  factor  In  tha  Intiraotlon 
prooaai  of  tha  pulie  with  the  boundary  layer  and  with  tha  |ii. 

Author 


N74-22SB3  Univirilty  of  Soulharn  Calif..  Lot  Anaalua.  Dipt, 
of  Airoapaca  Enginearing. 

DN  THE  GENERATION  OF  JET  NOISE 
J Laulir.  R.  E.  Kaplan,  and  W T Chu  In  AGARD  Nolaa 
Mach  Mar  1874  8 p rafs  (For  availability  aee  N74-22e40 
14-02) 

(Grant  DOT-OS-00OO2I 
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It  I*  propoMd  thit  thi  rii«  ol  lubhitmonlc  production,  thoi 
ic.  th«  rite  It  which  large  teal!  vortaa-rlng  Ilka  •tructurat  intaraot 
with  aaoh  ottiar.  la  tha  primary  machanlim  laaponilbla  lor  moat 
of  tha  noiaa  ganaiotion  ol  a aubaonic  |at  Tha  Intaractlon 
conalata  ol  almultanaoua  accalaratlon  and  dacalaratlon  of  vorliolty 
containing  coharantly  moving  raglona  follow  ad  by  a pairing 
procaaa.  Thla  pictura  la  conalatant  with  Llghthlll'a  quadrupola 
Ilka  aourcaa,  aa  wall  aa  with  tha  formulation  ol  PowalTa  vortta 
aound  thaoiy  It  la  auggaatad  that  mora  diract  aapailmanti  ara 
nacaaaary  to  aaamina  tha  validity  ol  tha  abova  propoaltion 

Author 

N74.226M  Naval  Ship  Raaaerch  and  Davalopment  Cantar. 
Waanington.  D C.  Hydroacouatlc  Branch. 

AN  IXPIRIMINTAL  BTUDV  OF  THt  INTIBMITTiNT  WALL 
FNIStURI  ■UABTt  DURINQ  NATURAL  TRANSITION  OF 
A LAMINAR  SOUNOARV  UVIR 

Frad  C.  DaMati  and  Mario  J.  Caaaralla  In  AQARD  Noiaa 
Mach.  Mar.  1B74  IS  p rafi  (For  availability  laa  N74-22640 
14-021 

Tha  propartlaa  of  tha  intarmitlant  wall  praaaura  flald  waia 
maaaurad  in  tha  iranaltlon  boundary  layar  on  a large  flat  plate 
In  an  anaonoiv  wind  tunnal.  Natural  traniltlon  waa  ichlavad  with 
a mild  favorabla  praiiura  gradlant  at  Raynoldi  numbara,  baaad 
on  downitraam  cllitanca  from  tha  plata'i  laading  adga.  In  akcaaa 
of  7 million.  Tha  davalopmani  ol  tha  laminar  boundary  layer 
prior  to  traniltlon  wai  In  agraamant  with  numarioal  aolutlont  to 
tha  laminar  boundary  layer  aquatlona  and  with  atablllly  criteria 
lor  praiiura  gradlant  affacti.  The  temporali  spatial,  and  spectral 
propartlaa  ol  the  transition  wall  praiiura  flald  iiioclatad  with 
tha  natural  transition  prooaii  occurring  on  the  plats  ara 
obtained  aa  a function  of  the  Inlarmlttancy  fattior,  and  compared 
with  thoai  of  tha  fully  turbulent  praiiura  flald.  Spaclflcally,  tha 
maan-iquara  praiiura.  spectral  daniltlea.  convection  valocitlsa. 
dlitrlbutlona  of  bunt  parlodi  and  bunt  ratal  ol  the  Intermittent 
praiiura  Held  are  computed  from  the  data  Author 

N74-22SM  Tachnlache  Hoohiohula,  Aaohan  (Wait  Qarmanyl. 
Aerodynamlachaa  Inal. 

ON  THI  INTIRACTION  IITWIIN  A IHOCK  WAVI  AND 
A VORTIX  PlILD 

A.  Naumann  and  E.  Harntanna  In  AQARD  Nolle  Mach.  Mar. 
1B74  10  p rail  (For  availability  laa  N74-22a40  14-02) 

In  a double  aide  shock  tuba,  tha  How  paitarn  produced  by 
tha  Interaction  ol  a weak  shock  wave  with  a vortek  flald  wai 
obiarvad  by  maana  of  Mach-Zahndar  Inlarlarogrami:  tha  vortak 
circulation  and  tha  praiiura  ratio  of  tha  ihogk  ware  varied.  An 
evaluation  of  tha  Intarlarograma  giver  (he  lime  dependent  density 
fields  Tha  dalormatien  of  tha  Intaraodng  shock  leads  to  a 
discontinuity  in  slop*  ol  Its  front  and  to  tha  formation  ol  a 
lacondary  wavs  from  tha  sharp  bending  point.  With  tha 
aaiumption  of  linear  luparpoiltlon.  tha  flow  pattern  la  In  very 
good  agreement  batwaan  tha  thsoratical  and  akparlmantal 
raiulls  Author 

N74-22064  Msk-Planck  Inititut  fusr  Stroamungilorichiing. 
Qoattingan  (Waal  Qarmanyl. 

INVISTIQATION  OF  THI  INSTANTANBOUS  BTRUCTURl 
OF  THI  WALLPRIIBURB  UNDIR  A TURBULINT  lOUNO- 
ARY  LAYIR  FLOW 

R.  Emmarllng.  Q.  E A.  Malar,  and  A DInkelaokar  In  AQARD 
Nolls  Mach.  Mar  1974  12  p refs  (For  avallab.Mty  see 

N74-22e40  1 4-021 

An  optical  method  was  used  to  Investigate  tha  Initantanaoi”' 
structure  of  tha  wall  prasiure  under  a tuibulsnt  boundary  layer 
How  In  air.  Tha  optical  apparatus  conaiitad  bailuaUy  of  a 
Michalion-lntarfaromatar.  One  mirror  of  tha  Intarfsrometar  waa 
rsplacsd  by  a rallactlng  Hakibla  wall,  which  wai  also  part  of 
tha  wall  bounding  tha  How  being  Invsatlgatsd.  Tha  turbulent 
wall  praiiura  lluotuallona  causa  tha  Hakibla  wall  to  ba  dliplacad 
by  savaral  light  wave-langlhi.  Tha  Instantaneously  oocutring  fringe 
patterns  ware  recorded  with  a hlgh-spaad  film  caniara.  Tha  wall 
area  obiarvad  waa  48  mm  k 29  mm.  and  the  How  vslocity 
outside  the  boundary  layar  was  8.B  m/aau.  Tha  optical  matliud 
used  made  It  posslbla  to  determine  tha  Initantanaoua  valuoa  of 
tha  wall  prasiura  distribution,  tha  convacllon  valoolty  and  tha 
wall  praiiura  gradlant.  Author 

N74-22667  Royal  Air  Force  Central  Medical  Eitsbilahmant. 
London  (England). 

tOMI  AIROMIOICAL  AtRICTI  OF  NOIBE 

P.  F.  King  In  AQARD  Nolle  Mach.  Mar.  1974  t>  • refs 
IFor  availability  saa  N74-22640  14-02) 

Tha  different  problems  and  pattarni  of  nnisa  ralitad  in  various 


types  of  alrorah  ara  conildarad.  The  types  of  aircraft  Include: 
11)  flksd  wing  aircraft.  (2)  V-STOL  aircraft.  (3)  rotating  wing 
aircraft,  and  14)  air  cushion  vahiclai  In  addition,  various  maasurai 
(or  ooniarvatlon  and  protacllon  of  hearing  ara  propoasd  D L.O. 


N74-22B68*  National  Aeronautics  and  Space  Administration. 
Langley  Rasaarch  Cantar.  Langlay  Station.  Va. 

CURRINT  STRUCTURAL  VIBRATION  PROBLKMS  ASBOCI- 
ATID  WITH  NOIBE 

John  S.  MIkson  In  AQARD  Nolle  Mach.  Mar  1974  16  p 

rsfi  IFor  availability  laa  N74-22640  14-021 

As  tha  parlormancs  ol  aaroipaca  vahicisi  haa  Incraaisd. 
tha  nolle  ganaratad  by  tha  propulilon  lyitam  ir.d  by  tha  pasaaga 
of  (ha  vahlcla  through  tha  air  hai  also  Incraasad.  Further  Inciaasai 
In  performance  ara  now  underway  for  apace  vehicles  such  as 
tha  space  shuttle  vahlola  and  for  short  dlitanca  takeoff  and 
landing  (STOU  siroiaft.  and  ara  being  planned  for  suparaonlc 
aircraft.  Tha  flight  profiles  and  design  features  of  lhaia  hlgh- 
parformanus  vahiclai  ara  ravlawad  and  an  aaiimata  made  of 
aalaetad  nolsa-Induead  structural  vibration  problems.  Conaidari- 
tloni  for  tha  privantlon  ol  aoouitlc  fatigue,  noiaa  iranamlaalon. 
and  alaotronlo  Instrumant  malfunction  ara  dlacuaiad.  Author 


N74-22BIB  Daulscha  Forsohunga-  und  Varsuchaanitalt  lust 
Lull-  und  Raumfahrt.  Berlin  (Waal  Qarmaiiyl.  Inst,  luar 
Turbiilanilorsohung. 

RIBOLUTION  OF  TURBULINT  JIT  FRIBSURI  INTO 
AZIMUTHAL  OOMFONINTB 

H.  V.  Fuchs  /n  AQARD  Noiaa  Mach.  Mar.  1974  10  p rail 
(For  availability  saa  N74-22B40  14-021 

Tha  results  ara  praiantsd  of  aiparlmanta  conductad  to  analyia 
tha  turbulent  prsisuri  flald  with  raapaci  to  tha  jet  noise  problem 
Tha  akparlmanti  deal  spaclfloally  with  tha  turbulent  praieura 
field  In  a flaad  plana  normal  to  tha  )st  aula.  Tha  findings  Indlcata 
that  at  low  Mach  numbara.  cunvitlarabla  turbulent  anargy  li  stored 
In  lower  order  atimuthal  oomponanti  and.  In  particular,  In  the 
large  scale  coharani  iklaymmutrlo  type  of  fluctuation.  D.L.Q. 


N74-22B70  London.  Univ.  (England).  Dapt.  of  Aaronautlcal 
Englnasrlng. 

BOMB  BXPBRIMBNTAL  RBBULTB  ON  tXCBSB  NOIBB 

A.  D.  Young  In  AQARD  Nolle  Mach.  Mar.  1974  B p refs 
IFor  availability  saa  N74-22640  14-02) 

Comprasiad  air  was  ducted  from  a 12  In.  dlamatar  pipe 
Into  a planum  chamber  24  in.  dlamatar  and  4 ft  long.  This  wai 
followed  by  a contraction  loading  to  a noiila  fro.m  which  tha 
air  emerged  Into  tha  atmoiphara  In  an  snacholc  chamber  as  a 
lit.  Tha  planum  ohambar  oontalnad  a honeycomb  and  gaue.a  to 
help  reduce  tha  flow  turbulanca.  Tha  resulting  jets  wars  vary 
ataady  and  with  low  turbulence  levels.  Noiaa  maniuraminti  wars 
made  at  a dlitanca  of  6 feet  from  the  noiila  sklt.  In  addition 
to  tha  maiiutamsnti  on  tha  basic  |sta,  various  modlllcilioni 
wars  Introducad  upitraam  of  tha  noiila  akit  to  produce  various 
Intansitlas  and  scales  of  turbulanca.  and  tha  consequent  offsets 
on  the  noiss  charaotarlitlcs  ware  measured.  Tha  results  ate  givan 
and  their  significance  Is  dlscuisad.  Author 
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Includai  light  ph«nom«ni 


died*  iiiiv  plutoilil  dlaplpy.  171  clacIrolumlnaKint  matrix  panal 
pictorial  dlaplay.  end  (8)  liquid  cryatal  malriit  pictorial  ditplay 

Author 


N7I-10774||I  Arlvltory  Group  lor  Aarospaoa  Rnaaarch  anil 
Davalrjpmant.  Paris  (Prance) 

OPTO'CLECTRONICt 

Sap.  1974  143  p rail  In  ENGLISH  and  FRENCH 
(AGARD'LS'71|  Avail  NTIS  HC  S6  75 

A study  was  cunducterl  o(  tha  atata  al  tha  ail  ol  alcctro- 
optlc  developments  applied  to  the  avionics  held  of  research  and 
development  A reviuw  of  optics  including  liber  optical  techniques 
and  their  exploitation  in  the  avionics  llald  lor  transmlaslon  ol 
Inlormatlon  la  prasantad.  The  capabilities  of  alrcralt  using 
talavlalon.  low  light  lalavislon,  inlrarad,  laaais.  and  optical  methods 
to  Sanaa  and  display  inlormatlon  i(a  analysed.  System  designs 
and  problams  ancouniarad  In  applying  tha  sensors  are  diaouaaad. 
For  individual  titlaa,  see  N76-1077S  through  N76- 10784. 

N7I*1077B  Ministry  ol  Oalanoa.  London  (England). 

THB  IMPACT  OF  OFTO-ILICTRONICt  UFON  AVIONICS 

! ' F.  8.  Slrlngar  In  AQARO  Opto-Elaolronios  Sep  1874  2 p 

(For  avallabilllv  sea  N7B-10774  01-74) 

' Tha  mllltaqr  appileallons  ol  alactro-optloal  aquipmeni  are 

discuasad.  Emphasis  is  placed  on  ayatams  design  of  sanaora 
and  display  davloaa.  Spaclllc  applications  of  alaotro-optlc 
j tachniquaa  for  air  navigation,  target  acquisition,  and  weapon 

aiming  are  axamlnad.  Tha  advantagaa  of  haad-up  displays  are 
compared  with  those  of  head-down  displays.  The  aubiacts  ol 
llbar  optloa.  optiusi  design,  and  Imaging  systam  tschnlquaa  are 
praiantad.  Author 

N78-1077t  Royal  Radar  Establlshmani.  Malvarn  (England). 

LASIN  SOURCIS 

P.  A.  Forraatar  In  AQARO  Opio-Elactronlcs  Sap.  1874  8 p 
rala  (For  availability  see  N7B- 10774  01-74) 

Tha  basic  physics  common  to  all  the  dllfarant  typaa  ol  laser 
la  discusaad  to  include  alfmuiatad  and  apontanaous  amlaslon. 
population  Invaraion.  and  raaonator  modes.  Methods  ol  controlling 
tha  time  variation  of  tha  output  power  by  tha  techniques  ol 
Q-awItohlng,  cavity  dumping,  and  mods  locking  are  dasorlbad. 

I Tha  propartlaa  of  soma  ol  tha  currently  available  laser  davloaa. 

baaed  on  optically-pumpad  solids,  gaaaous  dlschargas,  and 
aamloonductor  diodes,  are  anaiyaad.  Author 

I N7B-10777  Sarvloaa  Elactronica  Raaaaroh  Lab..  Baldock 

(England). 

INFNARIO  AND  VISISLI  RADIATION  DITICTORS  FOR 
IMAOINO  AND  NON-IMAOINQ  AFFLICATIONS 
I B.  R.  Holaman  In  AQARO  Opto-Elsclronlcs  Sap.  1874  18  p 

rala  (For  availability  aoa  N7B- 10774  01-74) 

A general  dsacrlptlon  ol  a photodalactor  la  prasantad  and, 
after  defining  the  relevant  paramatars  to  dascilba  Its  oparation, 
tha  limits  sat  by  tha  quantum  nature  of  the  radiation  Input  are 
outlined.  Bolomatrlc  dalaclora  are  revlawad  with  partloular 
rafarancs  to  triglyoina  aulphata.  Photoconduotlva,  photovoltaic  and 
photoamlaalva  detection  procaasas  are  compared  balora  describing 
tha  wide  range  ol  single  alamani  dalactora  utilising  these  effects. 
Tha  multlalamant  technique,  as  shown  In  thermal  Inlrarad  datactors 
such  as  cadmlum-maroury  tallurlda  and  laad-tln  tsilurlde.  and  in 
visibla  and  near  inlrarad  detectors  using  silicon  photnasnaltive 
iniagratad  circuits,  is  described  The  principles  ol  electron  beam 
readout  are  outlined  anrt  devices  using  this  taohnlqua,  such  as 
vidloons,  orthlcons  and  laocons  are  revlawad.  Finally,  tha  state 
ol  tha  art  In  an  alternative  aulid  stats  approach,  charge  coupled 
transfer.  Is  discuasad.  Author 

N7B-107TR  Hughes  Aircraft  Co.,  Culver  City,  Calif  dlaplay 
. Sysla  ms  Lab. 

DIRFLAV  DEVICIt  AND  THEIR  USE  IN  AVIONICS 

•ySTEMt 

0.  K.  Slocum  In  AQARO  Opio-Elactronics  Sap.  1874  14  p 
(For  availability  see  N7B-10774  01-741 

Tha  factors  which  affect  tha  selection  of  a display  for  Imaging 
sensors  In  avionics  systema  are  discussed.  Tha  visual  charsetaria- 
tics  ol  tha  obsanrar  and  the  specific  task  to  ba  accomplished 
I are  axamirad  to  show  tha  Impact  on  sensor  salactlon.  Tfia  factors 

I affecting  tha  performance  of  the  operator  ara  axamlnad  and  tha 

i display  design  raqulramenta  aia  davalopad.  Tho  (allowing  syetams 

/ ara  analyiad  11)  scan  corivartar  tubas.  (2)  digital  scan  eonvartar, 

(3)  television  frame  rata  dlaplay  devices.  (41  helmet  mounted 
J displays.  (B)  plasma  panel  pictorial  display.  (61  light  emitting 


N7S- 10770  Plassay  Radar  Ltd..  Havant  (England).  Plassay 
Radar  Raaaarch  Centra. 

OPTICAL  WAVEQUtDE  DATA  TRANSMISSION  FOR 
AVIONICS 

David  A Kahn  In  AQARD  Oplo-F.lactronlcs  Sap  1974  22  p 
reft  (For  avalleblllty  tee  N75- 10774  01-74) 

Optical  communications  and  waveguide  communications  with 
special  rafaranca  to  optical  fraquanclet  ara  considered.  A review 
uf  optical  wevaguldes  with  emphasis  on  matarlala,  structures, 
drive  elroulta.  photodiodes  and  avalancha  diodaa,  low  nolaa 
amplllloatlon,  and  the  wavaguida/tarmlnal  Intarfaca  la  praaantad. 
Tranamitting  and  receiving  terminals  are  daaerlbad  to  includa 
axamlnallona  of  laaara,  light  emitting  diodes,  driva  circuits, 
photodiodes  and  avalanche  diodes,  low  nolaa  amplification,  and 
tha  wavaguida/tarmlnal  Intarfaca.  Various  ayatam  engineering 
aapacta  ara  axamlnad  to  Include  powering  arrangements, 
oablaform.  and  multiplexing  tachniquat.  Author 


N7B-107S0  Smiths  Induatrlaa  Ltd..  Bishops  Qaavs  (England). 
Av)*tlon  Olv. 

HEAD-UP  DISPUV  OPTICS 

R.  A.  Chorlay  In  AQARO  Opto-Elaotronlcs  Sap.  1874  IB  p 
(For  availability  aaa  N7B-10774  01-741 

Tha  factora  which  Influanca  tha  dafinitlon  of  tha  optical 
ayatam  for  a Hsad-Up  Dlaplay  ara  deflnad.  The  conflicting 
raqulramenta  lor  wida  fields  of  view  and  compact,  aaally  Installed 
hardware  ara  discussed  (with  relation  to  both  rafractlva  and 
raflactlya  optical  ayatams)  together  with  various  aapvcta  of  optical 
performance  which  Influanca  tha  overall  dlaplay  syatam  porform- 
anoa.  Tha  primary  reason  (or  Installing  a HUD  ayatam  In  a military 
aircraft  la  tha  improved  weapon-aiming  oapablllty  It  can  provide. 
From  this  point  ol  view  tha  HUD  can  ba  looked  upon  as  a 
sophlalloatnd  descendant  ol  tha  various  forms  ol  optical  gunsight 
wlilch  have  bean  In  sanrica  lor  a quartai  of  a century  or  more. 
Thus  the  most  basic  raquiramsnt  for  a mllltaiy  HUO  syatam  la 
that  It  should  provide  tha  Inlormatlon  needed  for  weapon  aiming, 
and  this  means  thal  II  must  provide  an  aiming  symbology  display, 
foouaaed  nominally  at  Infinity,  so  that  tha  pilot  can  correlate 
and  utlllsa  tha  display  and  tha  outside  world  Inlormatlon 
simultanaoualy.  Author 


N7S-107S1  Optical  IndusUiaa  N.  V..  Delft  (Natharlandi). 
OPTICS  FOR  PASSIVE  VIEWING  DEVICES 
J.  Backer  In  AQARD  Opto-Elactrunloa  Sap.  1S74  7 p rala 
(For  availability  see  N76-10774  01-741 

Tha  uses  of  far  Inlrarad  datactors  lor  Image  Intensification 
and  low  light  visibility  are  discuasad.  Bpaolflo  applications  of 
low  light  level  Instrumanta  with  electron  optical  IntansKloallon 
of  the  brightness  In  astronomy  and  high  spaed  photography,  in 
Industry  for  non  dastructivs  tasting  by  K-ray  Imaging,  In  tha 
medical  field,  and  In  military  situations  (or  passlva  dataction  or 
raoonnsisasnea  at  night  are  dasorlbad.  Non  scanning  thermal 
inlrarad  davloaa  and  systema  scanning  in  tha  image  space  of 
tha  front  optics  which  operate  on  tha  long  wave  Infrared  spectrum 
ara  analyisd.  Photographs  and  Illustrations  ol  typical  optical 
davicas  era  provided  Author 


N7S-107B2  Barvloa  Technique  das  Tslaoommunloetions  da  TAIr, 
Parle  (Frantia), 

PRfNCIPU  AND  REALIZATION  OF  AERONAUTICAL  LASER 
SVSTEMS  [PRINCIPE  ST  RSAUSATION  DBS  BYSTEMES 
lABSR  BN  ARRONAUTIQUE) 

Patrice  Mollle  and  Francois  Chsbannas  (Lab.  Central  da  TArms- 
mant)  In  AQARD  Opto- Electronics  Sop.  1874  21  p refs  In 
FRENCH:  ENQLI8H  summary  (For  availability  sea  N75- 10774 
01-74) 

Various  typical  saronaulloal  laaar  ayatams  ara  dascribad  Tha 
effects  ol  various  parameters  on  tha  design  ol  laaar  ayatams 
era  analyiad.  Spaolflc  applications  tor  range  finding,  guidance, 
dataction,  aunralllanca,  and  gyroacopaa  ara  axamlnad.  Diagrams 
ara  provided  to  show  tha  methods  of  operating  In  tha  active, 
ssml-actlva.  and  passlva  modes  for  tsrgat  acquisition  and  ramole 
control  Author 


N7B-107B3  Royal  Aircraft  Establixhmant.  Farnboroirgh  (England). 

LOW  LIGHT  TEUVISION  8VSTBMS 

H.  J.  Corps  In  AQARD  Opto-Elaotronlcs  Sep.  1974  12  p 

refs  (For  availability  aaa  N75-10774  01-741 
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Thi  Gomponint  pirti  which  oonitltut*  ■ low  light  Itval 
ttlavltlon  (yalim  ara  daacribad.  Tha  advantagti  and  diaadvantagia 
of  aaoh  unit  ara  analyiad.  Tha  charaoiarlalici  and  applicailona 
of  flya  apaclllo  talavlilon  ayatama  ara  axamlnad.  Tha  poaalblllty 
of  uaing  activa  Illumination  with  a gatad  talavlalon  ayatam  la 
ptopoiad.  Olagrarna  of  tha  componanta  ara  providad  to  ahow 
thtlr  conatructlon  and  oparallon.  Tha  componanta  Includa  tha 
following:  1 1 1 oaaoada  Imaga  Intanalfiar.  121  motion  companaatad 
Intanalflar  with  gating.  131  channel  plata  Intanalfiar.  141  proximity 
dioda  Imaga  Intanalfiar.  and  16)  imaga  orthlcona  Author 

N7B-107M  Environmontal  Raaaarch  Inal  of  Michigan.  Ann 
Artxir.  Infrarad  and  Optica  Div. 

PASSIVE  INFSAKED  SYSTEMS 

Donald  S.  Lowa  /n  AQARD  OptO'ElactionIca  Sap.  1974 
IS  p rafa  (For  availability  aaa  N7S'10774  01-741 

Blackbody  amlaalon  and  tha  nature  and  charactarlatloa  of 
radiation  from  targata  and  baokgiounda  ara  diacuaaad  Tha  affaot 
of  tha  atmoaphara  on  tha  dataotlon  prncaaa  la  roulawad.  Tha 
funotloni  of  tha  componanta  found  In  optical  ayatama  ara 
daacribad.  Tha  radiation  tranafar  from  tha  taigal  through  tha 
atmoaphara  and  the  optlual  ayatam  la  davalopad.  Concapta  and 
principlaa  uaad  In  daaigning  varloua  typai  of  aanaora  ara  analyiad 
with  amphaala  placed  on  trackara  and  airborne  acannari.  Author 
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81  ADMINISTRATION  AND 
MANAGEMENT 

Includii  mintoimtnt  planning  and  taanarch. 


N7B-14i32  Advlaory  Qruup  for  Aaroipaca  Rataarch  and 
Davaloprnani,  Parla  IFianoa). 

AQARP  HANDBOOK 
Aug.  1S74  47  p 

IAQARD-Handbooli-722.26.00-Ravl  Copyright  Avalh  Ittuing 
Activity 

^ A handboolt  on  tha  organliatlon  and  funcllona  of  tha  Advlaory 

I Group  for  Aarotpaca  Raaaaroh  and  Davalopmant  (AGARD)  la 

i praaantad.  Tha  aubjacta  diaouaaad  ara:  (II  tha  AQARD  mlaalon, 

121  tha  AOARD  ataff,  O)  tha  AQARO  panala,  (41  tha  conaultant 
and  aaohanga  program,  and  IB)  tha  AOARD  publloatlona.  P.N.F. 


N70-17HBI  Advlaory  Group  for  Aarolpaoa  Raaaaroh  and 
Davalopmant,  Parli  (Franca). 

MIDICAL  OPPICIR  CARIIR  MANAQIMINT  AND  RiTiN- 
TION  IN  NATO  ARMID  POHCtli  A WORKINfl  OROUP 
RIPORT 

0.  ZInnamann,  ad.  Dao.  197B  107  p rafi 
lAQARD-R-BBS)  Avail:  NTIS  HC  IB.BO 

Tha  armad  foicaa  of  moat  NATO  natlona  anparlanoa  graat 
dllfloully  In  altraollng  and  ratainlng  young  madloal  oKloara  unlaaa 
a doctor  draft,  national  aarvloa,  or  pay-back  for  ihalr  madloal 
aduoallon  makai  a parlod  of  aotiva  military  duty  a lagal 
raquiramant.  Soma  of  tha  diaadvantagaa  Inharant  In  a military 
madloal  oaraar  vla-i-vla  a civilian  praotloa  datar  tha  avaraga  young 
doctor  from  ohooalng  a oaraar  In  military  madlolna  voluntarily. 
Slrioa  tha  avar-praiant  throat  of  a doctor  ihortaga  oonatltutaa  a 
problem  uf  oparatlonal  algnlflcanca,  lha  Working  Group  aought 
to;  III  dafina  tha  factora  of  oaraar  motivation,  (21  oompara 
approachai,  matlioda,  and  attamptad  aolutlona  to  tha  problam 
In  participating  oountrlaa,  and  (31  offar  a aat  of  racommandatlona 
daaignad  to  allavlata  tha  altuatlon.  Author 
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82  DOCUMENTATION  AND 
INFORMATION  SCIENCE 

Inoludvi  Inlormitlon  btorags  and  ritrlivil  taohnoloov. 
mtorography:  and  library  acianca.  For  computar  documantatiun 
•aa  6?  Comitultr  Programming  and  Sollwara.  ■ 

N74-1962S||I  Advlaotv  Qropp  lor  Aaroapaca  Raaaarch  and 
□avalcpmant,  Pant  (Frnncol 

■tMI-AUTOMATIC  INDEXINQi  STATE  OF  THE  ART 
H.  Fangmayar  lEURATOM.  Itpra)  Feb.  1974  26  p rale 
lAGARDograph  ira.  AOARD  AQ  1791  Avail  NTIS  HC  $4  60 
Tha  ataia  ol  Ihe  ad  of  aamniuiomatlc  Indexing  lor  inlortnation 
retrieval  ayttamt  la  diacuiavd  in  the  following  areai  (II 
(amiautomallo  derivativt  indexing,  12)  machine-aided  aaaignmani 
Indexing  (Including  automatic  aiilgnmerit  Indaxing  technlquaa 
baled  on  privlouily  crtiled  manual  or  lamlautomatlu  Indaxing 
aldlli  and  13)  aamiauiomailo  dictionary  conitruotlan.  Samlautom- 
1(10  indaxing  li  divided  into  convariitlonal  and  tymblollc  indaxing 
In  order  to  dlallngulah  batwaen  Indexing  by  contlnuoui  oontaoi 
with  the  computer  and  Indaxing  by  Integration  of  (he  computer 
In  the  Indexing  prooeti  (or  the  purpoie  of  performing  certain 
clerical  taalii.  Author 

N74>174B7||I  Advitary  Group  (or  Aaroapaca  Reaeerch  and 
Development.  Peril  IFrance). 

HOW  TO  OBTAIN  INFORMATION  IN  DIFFERENT  FIELDS 
OF  ICIENCE  AND  TECHNOLOQVi  A USER'S  GUIDE 
May  1S74  120  p refa 
(AQARO-LS-BB)  Avail:  NTIS  HCS8.00 

The  principle!  of  Information  ayetama  are  outlined  that  provide 
etorege,  retrieval,  and  dieiamlnellon  ol  technical  Information  to 
aoiantlata.  For  Individual  titlaa.  tea  N74-274BS  through  N74- 
27404. 

N74-274SB  FIttiburgh  Univ.,  Pa. 

PRESENT  KNOWLEOQE  DOMAIN  OF  SCIENTISTS  AND 
TEOHNOLOOISTS 

A.  Dabona  In  AQARD  How  to  Obtain  Inform.  In  Different 
Flaldi  of  Bel  and  Technol.  May  1974  7 p refa  (For  availability 
lae  N74-274B7  16-34) 

Available  data  raaouroea  In  eeveral  icientitlo  and  teohnologiaal 
areaa  are.  promoted.  Effective  uae  of  euch  data  raaouroea  depanda 
on  aome  undaratanalng  of  how  Information  la  genarated,  ueed 
and  given  to  othera.  Influencaa  of  organlamie  varlaMei  on  our 
ability  to  acquire  and  prooeia  data  and  the  direct  uae  ol  the 
reaulling  Information  in  declalon  malting  and  problem  aolvlng 
are  conalderad.  Tfie  way  certain  varlahlai  involved  In  theae 
(unctlona  relate  to  the  uae  of  data  baiee  la  emphailied.  Author 

N74-274BS  PIttaburgh  UnIv.,  Pa. 

OENERATION.  USE,  AND  TRANSFER  OF  INFORMATION 
Allen  Kent  In  AQAfiD  How  to  Obtain  Inform.  In  Different 
Flalda  ol  Scl.  and  Technol.  May  1B74  7 p rale  (For  availability 
aee  N74-274(I7  16-341 

The  Information  exploilon  liai  produced  an  effect  that  haa 
not  been  widely  racognlied  The  Inability  of  Individuale  to  read 
ell  potentially  relevant  material  hae  changed  the  neturo  of 
qiieatlona  aaKad.  Now,  queitlona  ere  aiked  mure  frequently  that 
relate  to  a problem,  with  the  aapacti  of  the  queatlon  derived 
from  tha  problem  at  hand  rather  than  rocalled  from  prevloua 
contact  with  epecllla  Itema  of  the  lltaraturo.  Information  eyatema 
have  attempted  to  reapond  to  thli  change  through  deeper  anafyele 
of  materiali,  and  coordination  of  deelred  aapecta  ol  lubjeot  matter 
uaing  computare.  The  need  for  connection  between  the  terminology 
of  quaatloni  poied  and  tha  available  analytici  hae  became  mote 
critical.  More  preclae  control  of  vocabulary  la  needed,  leading  to 
the  conatruotlon  of  machanlimi  aucli  ea  tlieaaurl.  Author 

N74-274eo  Ferbwarke  Hoeohat  A,Q„  Frankfurt  (Weet  Germany). 
INTERNATIDNAL  MEDICAL  INFORMATION  SYSTEMS 
Gearg  E.  Unger  In  AOARD  How  to  Obtain  Inform.  In  Different 
Fleldi  ol  Sci.  and  Technol.  May  1B74  7 p (For  aveilablllty  eaa 
N74-274B7  16-34) 

Tha  flood  of  Information  oapeolally  In  medloal  aclencaa  can 
with  no  meani.  and  eapeoially  nut  with  tha  wail  known 
nonventlonal  meane,  be  accompllahad  today.  Even  the  creation 
ol  locallted  niedical  Information  ayatema  can  nut  cover  the 
damandi  the  medloal  profaaalon  la  bringing  forward.  With  the 
uae  of  oomputeri  new  wayi  are  opened.  Varloua  methodi  have 
been  developed  in  order  to  analyte,  organlie  and  evaluate  the 
preient  volumlnoua  flood  of  information.  Communication  between 
exiillng  printed  Informatlun  and  the  medical  profeiilon  In  ell 


fleldi  of  Ihia  acience  la  conalderad.  A new  automated  on-line 
terminal  oriented  etorege  and  Information  ralrlevel  eyatem  l| 
dlicuiaed  on  a worldwide  International  baeia  Author 

N74-274S1  Roma  Air  Development  Center,  Orlffiaa  AFB,  N.Y. 
FEDERAL  INFORMATION  SYSTEMS 
Fred  S.  Dyer  In  AGARD  How  to  Obtain  Inform.  In  Different 
Fleldi  of  ^1.  and  Technol.  May  1074  10  p rale  (Foravelleblllty 
aee  N74-274S7  16-34) 

Tha  Federal  Taohnlcal  Information  Syatam  la  tha  Federal 
coordinator  and  dlitribulor  ol  U.8.  Government  aponaored  reaearch 
and  analytical  raporti  to  the  general  public.  Inputting  or 
participating  with  thia  repoaltory  are  a number  ol  other  Government 
rapoaltorlaa  that  are  leiponilbla  for  paiformlng  function!  parallel 
to  NTIS  for  tha  communltlaa  they  aerve  end  In  aome  caeea 
they  alao  manage  tha  claielfled/ limited  portion!  of  their  reapeotive 
oolleotlona.  Author 


N 74- 27462  PIttaburgh  Univ..  Fa.  Knowladga  Availability 

Syitema  Center, 

THE  NASA  REGIONAL  DIB6BMINATION  CENTER 
Edmond  Howie  In  AGARD  How  to  Obtain  Inform.  In  Different 
Fleldi  ol  Scl.  and  Technol.  May  1874  7 p (For  availability  aee 
N74-274Br  16-34) 

An  overview  la  preeented  of  tha  Knowledge  Availability 
Syitema  Center  and  III  role  ai  a National  Aaronaulloa  and  Space 
Adminiatratlon  Regional  DIaaemlnailon  Canter.  Particular  emphaaii 
la  placed  on  the  marketing,  taohnlcal  analyela,  technical  oparatloni 
and  engineering  coneultatlon  lunctloni  ol  the  center  ea  they 
relate  to  uaar  exploitation  of  Ita  maohanlied  Information 
raaouroea.  Author 


N74-27463  Lockhaad-Oaorgla  Co.,  Marietta.  Technloal 
Information  Dept. 

INTIRNATIONAL  INFORMATION  SYSTEMS  POR  PHYSICAL 
BCISNTISTS 

Charlea  K.  Bauer  In  AOARD  How  to  Obtain  Inform.  In  Dlffarant 
Flaldi  of  Sol.  and  Taohnol.  May  1B74  60  p raft  (Fur  availability 
aae  N74-274B7  16-34) 

Tha  numatoui  eoi-taoh  InformaDon  aourcaa  are  dlaouttad 
which  provida  ratrlavel  aanrloa  to  outalda  uiart.  Dtacriptlon  ol 
thaie  eourcae  wat  made  by  maena  of  a qutrtionnalre  eant  to 
oantera  throughout  the  world.  Seead  on  the  reiponee.  Information 
about  theae  louroei  Inoludee  their  name  end  addreee.  aubieot 
(leldt  end  kind  of  colleotlon  maintained,  ratrlavel  ayatema 
employad.  publloitloni  laiuad,  end  aanricti  luppllad.  In  aaataalng 
International  Information  rtlilaval  and  Iranaftr,  problemi  ol  tha 
Information  aaakir.  Induatrial  and  tachnologlcal  condition!  among 
nation!,  louroa  iilaotlon.  acoaaalblllty,  duplloitlnn,  atindardliition. 
and  language  barrlere  aa  Influancii  upon  Information  reotlpt  and 
utllliatlon  era  diacuiiad.  A rtviaw  li  glyan  alio  of  cooperatlvi 
alforti  mida  by  govarnmani  tponiortd  world  organlaatlona  and 
Inlarnatlonal  proltailonal  bodlea  to  amallotili  pravalllng  condi- 
tion!. Author 


N74'274S4  Syricuai  Univ  . N Y 

ENYIRONMSNTAL  INPORMATION  SYSTEMS 

Marta  L Doia  I”  AGARD  How  to  Obtain  Inform.  In  Dlffarant 

Flaldi  ol  Sol.  and  Technol.  May  1974  18  p rafa  (For  avillabillly 

aat  N74-274B7  16-34) 

Rtaaarch.  aoadamln  and  popular  tranda  In  tha  anvlrohmenlil 
flalda  and  chariotarlilloa  of  Information  uaara,  riiourcta  and 
ayatema,  are  explored.  The  multidlaciplinary  nature  of  environmen- 
tal Information  la  analyaed.  The  following  oparitlonal  definition 
(I  uied:  Ecology  provide!  an  Inclualve  and  conalatint  atruoture 
(or  peroilvliig  the  world  and  ecccunti  lor  tha  bahavlor  of  man 
within  the  world  atruoture.  Syatema  ylaldlng  environmental 
Information  are  oatagorliad  aa  problam  cenlared  or  dliolpllna 
oriented.  Author 

NT4-333IB||I  Advlacity  Group  for  Aaroapaca  Raieerch  and 
Oevalopmittt,  Faria  (Ftanoi) 

A GUIDE  TO  THE  LAYOUT  OP  TIOHNIOAL  PUGLIOA- 
TIONG 

A.  H.  Holloway  Jun  1074  22  p rail 

(AGARD  AQ-nS:  AGARDooraph-1761  Avail;  NTIS  HC  t4.26 

Recommandatlona  are  mada  (or  tha  alia,  ohapa,  layout  and 
content  of  technical  publlcatloni.  Notaa  ara  Included  to  halp 
thoie  raiponalbla  for  writing,  taproducing  and  handling  thaaa 
docuinanti.  A aalaot  bibllogtaphy  and  aome  notaa  for  oataloguara 
ara  Includad  Ralavant  atandardi  ata  Hated  In  an  appendix  with 
aome  ludher  notea  on  bibHogrephlc  refarencaa.  Author 
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N74-14424||I  Adviuty  Qioup  lor  Aitcipiot  Raitiirch  and 
Dnvaloptntnt,  Paili  (Frtnotl. 

OLOttAHV  OF  OOCUMINTATION  TIRMA  FART  1: 
OENCRAL  TERMS 

H.  A.  Slolk.  ad.  and  A.  H.  Holloway,  ad.  Jul.  1974  37  p 
(AGARD-AO-1B2'Pt-1:  AGARDograph-IEE-Pt-ll  Avail:  NTI8 
HC  SB.OO 

A gloiiaty  ol  aclantlllo  and  taohnioal  tarmi.  arrangad  In 
alphabetical  ordar,  la  praaantad  lor  uit  aa  a ralaranca  during 
documantatlon  activltlaa,  A A.D. 

N7E-12t47||l  Advlaory  Qroup  lot  Aaroapaca  Roaaatoh  anri 
Davalopmant,  Parla  (Ftaneal. 

AQARO  INDEX  OF  FUtUCATIONE,  19B2  ■ 1970.  PART 
3i  AUTHOR  INDEX.  FART  4i  ADDINDUM  TO  FART  1 

J.  Foulon,  comp.  Sap.  1974  86  p 
IAQARD-INDEX-B2/70I  Avail:  NTIS  HC  I4.ZB 

An  alphaballcal  Hating  ol  all  authors  whoaa  papers  wars 
documantad  In  tha  pravioualy  publlihad  AQARD  indax  ol 
Publloatloni  1962-1970  la  prsianlad  and,  In  addition,  an 
addaridum  containing  a Hating  ol  tha  titlaa  ol  all  Individual  papora 
that  wars  omittad  Irom  tha  basic  douumsnt  la  Includad.  For 
Vol,  1,  aaa  N73-20B7?:  lot  Vol.  2,  aaa  N73.20B74.  Author 

N79-17227||l  Advliory  Group  lor  Aaroapaca  Raasarch  and 
Davalopmant,  Paris  (Francal. 

AQARD  INDEX  OF  FUSUCATION8.  1871  - 1973 
Nov.  1974  420  p rala 
Avail:  NTIS  HC  910.60 

An  Indax  ol  publications  ptuparad  lor  tha  Adviaoiv  Qroup 
lor  Astonpaoa  Raaaarch  and  Davalopmant  (AQARDI  during  tha 
pailod  1971  to  1073  la  praaantrd.  Tha  Indsxaa  ara  baaud  on 
iha  NASA  oomputailiad  data  basa  and  abstracti  Item  tha  N 
10,000  astlaa  (STAR)  and  X70,000  aarlaa  ol  documonta.  Tha 
live  Indaxaa  used  ara  aa  lollows:  II)  paraonal  author,  12)  oorporata 
aouroa,  (3)  raport  numbar,  14)  accaaalun  number,  and  (6)  aubiact, 
based  on  tha  NASA  Thaaaurua  nomanolatura.  Tha  34  NASA 
catagorlaa  ara  used  Inr  document  location.  Author 

N79-17229I  Advisory  Qroup  lor  Aaroapaca  Raaaarch  and 
Davalopmant,  Parla  IFranca). 

THE  USE  OF  MICROFICHES  FOR  SCIENTIFIC  AND 
TECHNICAL  NIFORTS.  CONSIDERATIONS  FOR  THE 
SMALL  USER 

B.  J.  S.  Williams  and  H.  N.  Broadhutai  Del.  1974  27  p tala 
lAGARD-AG-tSB)  Avail:  NTIS  HC  93.76 

Tha  raport  la  Intanrlsd  primarily  lor  tha  small  user  conoarnad 
with  the  use  ol  microllchaa  lor  aoisntlllo  and  technical  raport 
malarial.  Tha  small  tiaar  la  contldaiad  to  ba  tha  Individual  anginaar 
or  ptojact  worker  or,  at  most,  tha  email  company,  dapartmant 
or  projact  team  handling  microllchaa  on  a mc^aat  auala  While 
amphasis  has  baan  placed  on  the  use  ol  mlorollohaa  thalr  reading, 
duplication,  print  out  and  atoraga  ■ soma  ganaral  Inlormatlon 
was  Includad  on  tha  production  ol  inlcrollohaa.  Tha  type  ol 
mintolluha  containing  60  or  98  Itamaa  used  lor  Iha  reproduction 
ol  Individual  reports  la  ounsldarsd.  These  mlorollchaa  are  also 
widely  used  lor  reproducing  lournali  and  perlodloala  on  an 
isaua-by-laaua  baala.  lor  Individual  articlaa.  monographs  or  papers 
and,  lass  axoluslvely.  lor  pans  Hats  and  maintananca  manuals. 

Author 

N7B-29372||I  Advisory  Group  lot  Aaroapaca  Haaaaroli  and 
Davalopmant.  Paris  (Franca). 

NATIONAL  AND  INTERNATIONAL  NETWORKS  OF 
LISRANIES,  DOCUMENTATION  AND  INFORMATION 
CENTRES 

Mar.  1976  82  p rala  In  ENGLISH;  partly  In  FRENCH  Praaantad 
at  tha  Tech.  Inlorm.  Panel  Spaclallata'  Meeting.  Bruaaela,  2-3  Oct. 
1974 

(AQARD-CP-18BI  Avail:  NTIS  HCS4  V5 

Tht  Interrogation  and  ratrlaval  methoilology.  mnnodlsclpllnary 
and  multidliolpllnary,  for  daalgnlng  multinational  natworka  and 
library  systama  aa  a lunation  ol  uasr  raqulramanta  aia  aummerliad. 
Data  ara  also  givon  on  hardware  and  lahwara  problems  and 
lutura  tranda  In  tha  Held.  Fur  Individual  tlllsa.  aaa  N76-23373 
through  N75-23382 

N7B-23I73  LIsga  Univ.  (Balglum). 

PROBLEMS  OF  A SIBLIOQRAFHIC  NITWORF  AND 
DOCUMBNTATION  CBNTBR  IN  BELGIUM  [LEI  PROS- 
LIMES  01  RIRBAUX  POUR  BIBLIOTHIOUBB  IT  CINTHEB 
Dl  DOCUMENTATION  IN  IILaiQUEl 
Plerra  andre  PIron  In  AQARD  Nall,  and  Intarn.  Natworka  ol 


LIbrariai.  Doc  and  Inform.  Camtta  Mar.  1976  6 p rala  In 
FRENCH;  ENGLISH  summary  IFor  availability  aaa  N76-23372 
14-82) 

A Oovarnmantal  commlltas  on  scitntlllc  polloy  has  undartakan 
to  promote  the  optimliatinn  ol  ar>me  library  and  dooumantatlon 
activltlaa  by  nstwotking.  Thrtt  prolacti  were  outllnad.  Shatt 
calalogulng  bciwaan  aclanilllo  libraries  (such  aa  tha  Royal  Library 
and  Unlvsraltlaal.  union  catalog  ol  tha  sama  institutions. 
Information  ratilavsl  liom  bibliographic  data  baaaa  ol  Intsinsilonal 
Intsraat.  Proposals  wart  niada  for  building  up  a wide  network 
linking  doountantatlon  cantara  throughout  tha  country.  Author 


N7B-23374  Stttakontorat.  Stockholm  ISwadan) 

A DATA  NtTWORK  IN  THB  DOCUMINTATION  AND 
LISRARV  AREA 

Roll  Andran  In  AQARD  Natl,  and  Intain.  Natworka  ol  LIbrarlaa. 
Doc.  and  Inlorm.  Canlrai  Mar.  1676  6 p (For  availability  aaa 
N76-23372  14-82) 

Tha  Swadlah  Agency  lor  Adminlatrallva  Davalopmant,  SAFAO. 
la  developing  an  axporlmantal  network  to  ba  used  by  dIHarant 
education  and  raaaatch  Inslllulaa  to  aooaia  Inlotmatlon  latrlavil 
and  library  systama  located  at  dINarant  plieai  Tha  batic  principle 
la  that  It  shall  ba  poaiibla  to  communlcata  with  aavartl  data 
baaaa  through  ona  network  Irom  one  terminal.  Tha  network 
contains  lunctlons  that  make  it  poialbla  to  connect  diflarant 
kindi  ol  larmlnals,  a.  g.  lalatypa  and  various  CRT  terminals.  Tha 
uaera  ara  primarily  Iha  Bwadlih  unlvaralty  llbrarlea  and  the  lliat 
date  baaaa  to  ba  connaotad  are  tha  LIBRIB,  tha  MEDLINE  and 
tha  E8R0  8DS  data  banks.  Oparstlon  was  stsrlad  In  spring 
1B74  but  balort  s decision  to  build  out  tha  natwoik  la  taken, 
an  avalutlloii  will  Pa  made  ol  syitam  parfornianca  balora  May 
197D.  Author 


N7B-2337B  Dalansa  Documanlallon  Cantar,  Alexandria.  Va. 
LINKINQ  UB/DOD  AND  OTHIR  SCIENTIFIO/TICHNICAI. 
ON-LINE  BVaTIMB 

HubaH  E.  Bauter  In  AQARD  Natl,  and  Intarn.  Network!  ol 
Libraries.  Doc.  and  Inlorm.  Cantiaa  Mar.  1876  13  p raft  IFor 
ivallabillty  sea  N76-23372  14-821 

Several  dlllarani  types  ol  nstworks  will  ba  examined  as 
wall  as  work  axpsriancas  with  them.  Tha  concapii  and  iltarnstlva 
mathoda  lor  Intarllnklng  networks  will  be  dasoilbad,  pirtloularly 
tha  ritlonila  lor  Interlacing  aavaral  natworka  In  tha  lutura.  An 
outline  ol  axpactad  banallts  to  tha  raaaarch  community  will  ba 
given.  Including  suggested  actions  that  might  ba  Initiated  to 
develop  ooopatatlva  networks.  Author 


N7B-2337B  Compuist  Aided  Design  Centra.  Cambridge 
lEnglind). 

DATA  RANKS  AND  NBTWORKS  FOR  INOINEBRINQ 
DIBION  FURFOBBB 

□ . C Ftaaman  (nAOAHD  Natl,  and  Intarn.  Natworka  ol  LIbrarlaa, 
Doc.  and  Inlorm  Csntras  Mar.  1976  6 p rala  (For  availability 
laa  N7B. 23.172  14-62) 

Speoial  probitma  ol  CAD  ara  discussed  and  data  Itidlcale 
that  baoauaa  ol  the  hlararohloal  nature  of  Iniagralad  design 
systsms  tht  locsl  data  bate  will  alto  ba  hisiarohlosi  In  structura. 
Communications  with  other  ayatama  via  a computer  network 
make  It  datirabla  that  application  programs  end  date  bites  chould 
not  bt  Inextricably  linked  Such  a polloy  would  aniura  maximum 
llixiblllty,  making  poialbla  aconomlaa  ol  icila  through  the  ihatlng 
ol  axpartlia  end  soltwari  that  could  than  tika  plaoo.  Author 


N76-23377  British  Library.  London  (England).  Rasaaroh  and 
Davalopmant  Dipt. 

AN  AFFROACH  TO  THI  DIVILOFMINT  OF  LISRARV  AND 
INFORMATION  NBTWORKS  WITH  IFICIAL  RIFBRINOI 
TO  THB  UK 

P.  L Holmit  In  AQARD  Nell,  and  Intarn.  Network  ol  Librsrlaa, 
Dno.  and  Inlorm.  Canttat  Mat.  1B7B  7 p rats  (For  ivallabillty 
III  N7B-23372  14-B2) 

Tha  need  lor  oaralul  ptipiritlon  and  planning  ol  library  and 
Inlormatlon  natworka  la  dltcuaaad,  and  tha  Britlih  Library  raaaarch 
program  axpliiiiincl.  Three  parillil  phaiai.  conoarnad  with 
aaiatamint  ol  axiating  on-llna  bibllogttphio  Inlorrntllon  laivicaa, 
ptovlilon  ol  data  lor  planning  ol  a library  and  Inlormatlon  network 
In  till  UK,  and  axamlnitlon  ol  computing,  talaoommunloatlon. 
and  tnprogriphio  tichnlquai  lot  thair  applloallona  to  Inlormctlon- 
handllng.  ara  covered.  Author 


N7B-I33TI  Europain  Sp«c«  RiMirch  Oigtniittlon,  Fraicitl 
(llilyl.  Spfo*  Dooumtntation  Strvica. 

ON.LINI  NITWOUKINQ  BITWIiN  INFORMATION  CiN- 
TRIS  IN  lUROPI 

D.  M.  Audalay  In  AGARD  Natl,  and  Intarn.  Natworki  of  Llbranaa, 
One.  and  Inform.  Cantraa  Mar.  lt7B  12  p rafa  (For  availability 
aaa  N7B-23372  U-82) 

Futura  tranda  In  on-llni  nalworking  (or  Information  ratrlaval 
purpoaaa  and  tha  poaalblllllHa  of  collaboration  balwaan  natwurky 
In  Europe  ara  akamlnad  Tha  taohnical  aapacta  of  major  on-llna 
natworka  ara  mantlonad.  Tha  davalopmant  of  a ipaolal  purpou 
dliirlbulad  Europaan-wlda  Information  network  la  poatulatal.  Tha 
naad  for  aalramaly  oloia  and  datallad  lavali  of  Eurinaan 
coordinaiiun  during  tha  davalopmant  and  Implamantatlon  of  tuch 
a network  la  anticipated.  Tha  potalbla  uaat  of  communicatloni 
aatallltaa.  In  particular  ESRO  projaota.  ara  mantlonad.  Author 

N7R-2137R  Commlaalon  of  tha  European  Communitlat, 
Ukambourg. 

INTIRNATIONAL  NITWORKINOi  INFORMATION  Rl- 
TRIIVAL  RIQUIRBMINTR 

P.  L.  VanValia  and  0.  W.  P.  Davlai  In  AOAHD  Natl,  and 
Intarn.  Natworka  of  Ubrarlai,  Doo,  and  Inform.  Canirai  Mar. 
197B  7 p (For  availability  aaa  N7B-23372  14-82) 

A network  for  aflanlKIc  and  taobnloal  Information  la  being 
davaloped  (or  tha  European  Community.  Tha  authora  rapraaant 
ttia  Commlaalon  of  tha  European  Communillai,  which  wai  chargad 
with  the  talk  of  coordinating  tha  aotlvlllei  of  Membar  Coiintrlaa 
to  work  toward!  thla  common  network.  The  main  toploi  dlicuaiad 
arei  the  goala  of  the  planned  network,  the  projict  organlaatlon. 
tha  role  of  the  telecommunlcatlona  (ecliltiei  and  tha  faetora  which 
ara  Influencing  the  dealgn  of  tha  network.  Author 

N7R-a33M  Cegoa-Tymahara,  Saint  Ooud  (Francal. 

THS  TVMNIT  NITWORK  tJi  HISIAU  TVMNITl 
Michel  Raolel  In  AOARD  Natl,  and  Intarn.  Network!  of  Ubrarlai. 
Doo.  and  Inform.  Cantraa  Mar.  18711  4 p rale  In  FRENCH 
(For  availability  aee  N7B-23372  14-S2I 

A deacription  la  given  of  TYMNET,  a tima  aharing  talaoom- 
municatlon  networi  utillied  by  email  data  prooiialng  cantari. 
Data  cover  tranamlai  ^n,  oonnactlon,  and  lurvelllanoa  procadurai. 
Nalwork  hardware  and  aoftware  are  dlicuaiad  along  with 
icNantioai  to  email  procaiaing  oanteri  ualng  the  lyatem. 

Trinal.  by  E.H.W. 


N78<a8S81  Aiaoolition  of  Special  Ubrarlai  and  Information 
Sureiuk,  London  (England).  Raieirch  end  Oevelopmani  Dept. 
USSR  RIOUIRIMINTS  IN  U8RARIIS,  DOCUMINTATION 
AND  INFORMATION  CINT8RB 

Margaret  Slater  In  AGARD  Natl,  and  Intern.  Natworka  of 
Ubrarlea.  Doc.  and  Inform.  Cantraa  Mar.  187B  4 p (For  availability 
lea  N7B>23372  14-S2I 

Survey!  of  uier  populetlona  by  quaatlonnaira  or  Interview 
ara  uaed  with  Increiilng  (requancy  In  an  attempt  to  aatabUch 
uiar  requlramenti  in  Ubrarlai,  dooumentitlon  and  Information 
central.  Although  the  aurvey  la  a llinlble  and  uiaful  techniqua 
It  doea  have  Intrlnalc  llmltationa.  which  do  not  aaam  to  bo  fully 
racognliad  by  all  oonoamad  In  Initlgallng,  aaaouting  or  Iritarprating 
uier  raiairch  In  the  defined  (laid.  A negative  tiafonaa  of  the 
aurvey  method  la  given.  Data  outline  what  the  aurvay  can  not 
fairly  be  akpautad  to  acoompllah,  and  Indicate  araai  In  which 
tin  proper  apheri  of  application  would  aeam  to  lla.  Author 

N7S-233U3  National  Canter  for  Solentiflo  and  Taohnical 
Documentation,  Bruiiili  (Bilglum). 

USSR  RIOUIRBMBNTBi  AUTOMATSD  SBRVICBB 
Guy  M.  Vaniutryve  In  AGARD  Nall,  and  Intern.  Natworka  of 
Ubrarlai,  Doc.  and  Inform.  Central  Mar.  1S78  B p rafa  (For 
ivillibllity  lae  N7B-23372  14-e21 

Qeniral  uier  riqulramanti  and  thilr  afficta  on  the  daiign 
of  automated  aaivlcei  in  Information  network!  are  ikimlnad. 
Data  ara  given  on  quality  control,  lyitem  Intariction,  ayilam 
management  and  lyatam  effeotlvaniai  Author 

N77-10848|il  National  Mlcrographlca  Aaioclatlcn.  Silver  Spring. 
Md. 

NEVI8W  OF  DIVILOPMBNTB  IN  COMPUTER  OUTPUT 
MICROFILM  (COM)  AND  MICROGRAPHIC  TICHNOLOOV. 
PRESENT  AND  PUTURE 

Sap.  1876  B7  p rale  Praiantad  at  AOAHD  Leotura  Serlaa. 
Oalo,  26-26  Ool.  1976,  Parla,  28-29  Oct  1976,  condon, 
12  Nov.  1876 
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IAQARD'LS.86;  ISBN.92-836' 1226- 1 1 Avail:  NTIS 
HC  A04/MF  A01 

An  up  tO'dalc  review  ii  given  of  mlcrographic  tcchnolopy. 
computer  Input  mloiolllm  ICIMl  and  computer  output  microfilm 
ICOM),  at  well  ai  an  indication  ul  rha  market  ilia  and  growth 
iiti  Altar  in  account  of  tha  (undamanlala  ol  mlcrographlca. 
COM  recording  ttchniquua  and  raootdara  art  daicribad  and  CIM 
laohniquaa  ravlawad  Other  lopici  cover  indaking  and  retrieval 
lachniquai,  aystt.mi  dtiign.  alphanumeric  and  graphic  appilea- 
Ilona  Future  tranda  in  inicrographlc  tachnology  are  Indicalad 
For  Individual  titlai.  lae  N77-IOB4e  through  N77-10963 

N77- 109461  Nallorial  Micrcgiaphics  Aaiociatlon.  Silver  Spring. 
Md 

MICROORAPHICS  AND  COM:  A STATE-OF-THE-ART  AND 
MARKET  REPORT 

Don  M.  Avidon  In  AGARD  Riv.  of  Oavelop  In  Compuiar 
Output  Microfilm  (COM)  and  Mlcrographic  Taohnol..  Praient  and 
Future  Sap.  1976  6 p (For  primary  dooumim  aaa  N77- 10946 
01-82) 

Avail:  NTIS  HC  A04/MF  AO) 

An  overview  ol  mlcrographlca.  compuiar  Input  microfilm  and 
tiompuiar  output  mlurofllm  ai  |it  apead  la  given.  Tha  icopi.  tha 
boundariai  and  Ilia  uai  of  mlorographloa  are  riiicuaiad.  Author 

N7Y*10847||I  Dakar  IG.  0.)  and  Aiioclalii,  Sutrnv  (England). 

MICROGRAPHIC  FUNDAMENTALS 

G.  0.  Baker  In  AGARD  Rav.  of  Davalop  'In  Computer  Output 
Microfilm  (COM)  and  Mlorogriphlo  Tiohnoi  , Praiant  and  Futura 
Sip.  1978  10  p (For  primary  documint  lie  N77-10946  01-82) 
Avail.  NTIS  HC  A04/MF  A01 

A gtniril  Introduction  to  lha  liohnology  of  mlciogrtphlci  la 
given  and  ilia  mlcroformi  In  uia  In  Europa,  tha  aquipmim  evillibla 
and  tha  conoipti  of  ricoidlng.  film  prooiiiing  and  riaduut  ara 
dtaorlbad.  Soma  of  tha  common  Indiklng  mithodi  arc  dlicuiicd 
and  llluatratid.  Diiilli  and  llluatrilloni  era  alio  provided  (or 
film  oartrldgii  and  oaaialtai,  film  dupllnatlng  aqiilpmanl.liii.kullng 
iquipmant.  flche  ptudumion  aquipmiiil.  automated  (iitlii  iiyvlcini. 
ipartuie  card  tqulpmint  and  mlcitifllir.  carnoiu.s  Mullii'ih  »l 
compuiar  output  microlllm  (COM)  lacording  are  daitcilbHil  iinu 
two  popular  llchi  formati  uaad  lot  COM  oputciiunn  urn 
llluitratad.  Atitlio' 

N77-10S4SI  Mcoid  Cotp.,  Klngitcn,  N.  H 
COM  RBCORDINO  TECHNIQUIB  AND  RECORDERS 
Qootga  H.  Harmon  In  AGARD  Rav  ol  Develop  in  Computer 
Output  Microlllm  (COM)  and  Mltirogiaphlo  Taohnol.,  Piruuii  .iiiii 
Futiiri  Bep.  1076  6 p (For  piinitty  docuinvni  ire  N??- 10946 
01-82) 

Avon.  NTIS  HC  A04/IV)F  A01 

Varloua  tiohnlquai  lot  tha  uonvatalon  ut  data.  tculinUiuoi 
lor  oharactar  and  Victor  ganctitlon.  and  tha  mvaiii  lur  implt- 
mantlng  lha  nonciptv  in  ooriiputir  output  niiorolllm  racordeta 
ate  daicribad.  Alio  Inoludad  la  a diiouiiitin  nl  tin  verloui 
Computer  Output  Mlorofllmari  iviHibla  today.  Manlloii  >a  alio 
mido  ol  tha  uoncipta  ol  Computor  Input  (rum  Microlllm  Auilmt 

N77-1094B|(I  Mlorolllm  Sclenuea  Curp..  Huw  Voili 
INDEXINO  AND  RETRIEVAL  TECHNIQUES 

Franklin  I Bolnick  In  AGARD  Rev.  ul  Davalop  In  Cninpu'ai 
Output  Mlorolllm  ICOMI  and  Mlcrographic  Teoltnol..  Praaanl  uiul 
Future  Sap.  1970  6 p (For  primary  docunient  lec  N7'/'IU946 
01-821 

Avail  NTIS  HC  A04/MF  A01 

A tavluw  of  tha  atata-ol-tht-att  in  available  ilurage  iind 
retrieval  mathoda  and  loohniquai  uiarl  wllli  inicrogruphiu  lyileme 
l<  givan.  Roll  film,  fluhe  anu  aptrtura  card  •ryitaruu  with  Ibait 
manual,  aeml-ititomatlc  and  fully  automatic  retrieval  equipment 
lie  evelueted,  enalyaad  and  compand  The  lelitlonihip  uf 
updatable  mlurofllm  to  itorugii  and  rotilevel  eyaterni  ere  eipliilned 
ond  eviluilad.  /.uthut 

N77-10B80|V  Canttel  Cninputar  Aganuv,  l.andun  lEiiuliuitll 

THE  SYSTEMS  APPROACH  TO  COMPUTER  OtiYF'UT 
MICROFILM 

Barnard  Terry  In  AOARD  Hav  0i  Daveiup  In  Computer  Outiiut 
Mlorolllm  (COM!  and  Mlotographlo  Taohnol.,  PtaianI  anil  Futun 
Sap  1878  D p (For  printary  document  luo  N77. 1084b  0t-R7l 
Avail;  NTIS  HC  A04/MF  A01 

Tha  uie  of  COM  waa  prlmeilly  beiad  on  tho  naud  tii  uiicnpa 
Irom  the  avulancha  ol  paper  aminatlng  liom  comptitnr  eyitainn 
and  to  mliilmlii  lha  iioeliting  coali  uf  priming,  duplication  end 
dlitrlbutlon  Tha  acopa  lor  tha  ayitome  anelyel  to  epply  hli 
akparlanoa  to  tha  taika  to  ba  'dunipad'  to  mliiiofonn  was  inlilbiied 
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b.'  lha  naad  to  acctpl  axiatinu  paQa  lavouta  in  otdar  to  attoct 
.na  tranafar  from  papar  with  tha  minimum  o!  time  and  affott  to 
maximlia  aavingt.  Howavar  evan  within  thasa  limitatlona  thaia 
ara  daalgn  optlona  opan  to  tha  analyit,  and  thaaa  ara  tdantlllad 
and  axplorad  with  a vlaw  to  optimizing  banallta  and  com  aavinga. 
Tha  ranga  of  COM  tachniquaa  and  haidwaro  faaturai.  togathai 
with  tha  ayatama  Impllcatlona.  ara  daacribad  Tha  potantial  for 
davaloplng  noval  output  ayatama  utilizing  tha  particular  advan- 
tagaa  of  COM  la  discusaad.  Author 

N77-109(i1||l  Zyiron  Corp . Manlo  Park.  Caill 

APPLICATIONS;  ALPHANUMERIC 

Truatt  E.  Airhad  In  AGARD  Rav.  of  Devalop.  in  Cornputar 
Output  Microfilm  (COM)  and  MIorographIc  Tachnol , Praaani  and 
Futura  Sap.  1878  7 p (For  primary  document  aan  N77-i0946 
01-82) 

Ayall:  NTIS  HC  A04/MF  A01 

Alphanumarlo  applloallona  of  oomputar  taolinology  ara 
diacuiaad  and  tha  taohnologloal  advancaa  aaaaaaad.  L.S 


Data  collactlon,  convaralon.  atoraga.  and  ratrlaval  tranda  wara 
axaminad.  Entity  formatting  and  alamant  tranalormalipn  ware 
diacuaaad  aa  wall  aa  digital  atoraga  altarnatlvaa  and  atoraga 
hlararchy.  Data  baaa  managamant.  managamant  ayatama  aoftwara, 
and  Impiamantation  conaldaratlona  concarnlng  data  ratrlaval  wara 
Invaatigalad  S.M. 


N77-16930#  Adviuory  Group  for  Aaroapaca  Rasaarch  and 
Davalopmant.  Paria  (Franca) 

ADVANCEMENTS  IN  RETRIEVAL  TECHNOLOQV  AS 
RELATED  TO  INFORMATION  SYSTEMS 

Dec.  1976  154  p rala  In  ENGLISH;  partly  in  FRENCH 

Prncaadinga  of  Tech  Inform  Penal  Spaclallata  Meeting,  Arlington, 
Va  , 20-21  Oct  1978 

IAOARD-CP-207;  ISBN-92-e36-0ia3-7)  Avail:  NTIS 
HC  AOB/MF  A01 

Preiant  end  future  appllcalloni  of  computer  technology  to 
Information  managamant  era  axplorad.  For  Individual  titlaa,  aaa 
N77-ie931  through  N77-ieB4e. 


N77-1QS82|fl  Micord  Corp.,  KIngiton,  N.  H 

COM  APPLICATIONS:  QRAPHIC 

George  H.  Harmon  In  AQARD  Rev,  ot  Davalop.  In  Cornputar 
Output  Microfilm  (COM)  and  MIorographIc  Tachnol.,  Pratant  and 
Fulura  Sap.  1B78  2 p (For  primary  dooumant  laa  N77-1O04E 
01 -82) 

Avail:  NTIS  HC  A04/MF  AOt 

With  tha  advanetd  daxign  of  Cornputar  Output  Microfilm 
racordari  tha  poaalbla  appllcatlona  for  uae  ara  almoat  llmliiaai. 
Nearly  any  lymbol,  or  charactar  can  be  craated.  .Application  itaaa 
dliouaaad  ranga  through  bualnaii,  finance,  anginaaring,  graphic 
arts,  printing,  publlihing,  aduoatlon,  and  icluntific  rataaroh.  Tha 
lypaa  ot  racordlnga  dasorlbad  range  from  cherta  end  grapna  ot 
finanrrial  racorda,  anginaaring  drawlngg,  ohamical  raporte,  and 
aaltlllia  racordlnga.  to  color  charta,  printed  circuit  miitari  and 
animated  movlet.  Author 


N77-10BB3|jl  National  Mlcrographlca  Aiioclailon.  Silvar  Spring. 
Md. 

BIBLICORAPHY  UP  MICROORAPHICS 

In  AQARD  Rav.  of  Davalop.  In  Computet  Output  Mlcronlm 
ICOMI  and  Mlorogr.rihlc  Tachnol.',  Praiant  and  Future  Sap. 
1976  a p rale  (For  primary  document  laa  N77-10946  01-821 
Avp'l:  NTIS  HC  AOA/MF  A01 

A aalaotlon  of  LUbllcatlona,  from  1986  to  1975,  covering 
many  aipacli  uf  miorouraphlot  It  given.  Tha  Itami  era  Hated 
chronologically,  uelny  th-  liiTia  numbnrlnu  ayetam  at  NMA't 
Mlcrographlca  Index,  with  the  llrit  two  dlglla  rapratantlng  tha 
year  of  publication  Entrlai  have  the  aim#  accaiilon  number  in 
the  Bibliography  and  In  tha  iVllorographlci  Index.  Entrlea  era 
Indexed  according  to  aubjact  again  uilng  tha  aemt  aystam  aa 
the  Mlcrographlca  Index.  Additional  Information  on  tha  contant 
la  provided  In  tha  brief  anntrtatlon  which  la  a part  ot  each  entry. 
The  bibliography  doet  not  Include  journal  orticlai  Theia.  togathar 
with  additional  bookt.  pamphlets  end  raporli.  can  La  found  in 
the  iv1''..ographlca  Indax  and  Its  Suppluhtant.  The  Microgrephlca 
Indc'-.  la  detigr  id  to  provide  a cumulative  and  oomprahunilva 
Information  base,  with  supplemanta  or  updates  appearing  each 
year  Author 


N77-11807||l  Advisory  Group  for  Aerospace  Research  and 
Davalopmant.  Pane  (Franca). 

OCR  AND  ITS  APPLICATION  TO  DOCUMENTATION:  A 
STATE  OF  THE  ART  REVIEW 

Donald  A Buih  (RAOC,  New  York)  and  J A.  Weaver  (Milliard 
Ras  Lfbf..  Surrey.  Engl  I Mar  1976  37  p 
(AOARO-AG-218;  ISBN-92-836  '211.1)  Avail:  NTIS 
HC  A03/MF  A01 

The  problems  ol  producing  aclantillo  and  technical  documonta- 
tion  are  surveyed  in  terms  of  application  of  Optical  Character 
Recognition  (OCR)  technlquBS  The  function  and  method  of 
operation  of  OCR  machinal  ne  described  in  outline,  and  the 
limitations  ara  dlaeutaed.  Racommendaliona  are  given  lor 
Improving  doi-umentollon  production,  and  areas  tor  furthai 
research  are  auggusted.  Author 


N77-16908|^  Advisory  Group  for  Aerospace  Retaarch  and 
Daviilopmanf.  Parle  (Francal. 

METHODOLOGY  OF  LAPSE  DYNAMIC  FILES 
A K Qillls  IHnrria  Corp.,  Malbourna.  Fla. I Dec,  1876  24  p 
AQARDR-e4B,  ISBN-92-83B-1 233-31  Avail;  NTIS 

HC  A02/MF  A01 


N77-16831I  Imparial  Coll,  ol  Solanca  and  Ttchnology,  London 
(England).  Oapi.  of  Computing  and  Control. 

THE  ROLE  OP  THE  MINICOMPU  TER  IN  THE  INFORMATION 
RETRIEVAL  BUSINESS 

8 K.  Ptnnay  In  AQARD  Advan.  In  Ratrlaval  Ttchnul.  as  Ralaltd 
Id  Inforrr:  Syatams  Doc.  1876  8 o rafs  (For  primary  duoumsnt 
tea  N77-1BB30  07-82) 

Avail:  NTIS  HC  A08/MF  A01 

Tha  dllfsrsnca  In  charaotariatloa  batwaan  mlnlcompiitara  and 
mainlramai  are  dlicusiad.  Various  aspaots  oi  tha  usa  of  computars 
In  Inlormatlon  ratrlaval  ara  axaminad  to  datarmlna  tha  araaa 
which  may  ba  ballat  or  mota  profitably  tarvad  by  mlnlcomputara 
than  by  lha  mora  usual  mtlnfrima  systam.  Author 

N77-1E932|jl  Daltnca  Rasaarch  Information  Canira,  Orpington 
lEngltt'd). 

THE  U 81  OF  A MINI-COMPUTER  AT  THE  DEFENCE 
RESEARCH  INFORMATION  CENTRE  (DRIC) 

Gaorge  W.  Hart  In  AQARD  Advan.  In  Ratrlaval  Tachnol.  aa 
Related  to  Inform  Systems  Dtc.  1976  13  p rtfs  (For  primary 
Avail;  NTIS  HC  AOS/MF  A01 

The  functions  ol  lha  Dafania  Rasaarch  Information  Cantar 
(DRIC)  are  oulllnad.  A mlnlcompular  Is  uaad  to  prapara  tha 
'Abatracti  Bulletin’  and  Its  Indsxtt,  and  to  provlda  data  on  lha 
axchanga  of  reports  with  foreign  countries.  Future  poaalbla 
appllcitloni  tor  the  computer  ara  dsacribad.  These  Include  a 
roglatar  of  tha  Intcraita  of  DRIC'i  ouatomara,  a Inans  control 
systam  particularly  for  clsaalfled  raporta,  thasaurua  look  up  to 
help  tha  aclantlflc  staff,  and  Information  ratrlaval  (both  SDI  and 
retrospacllval.  A brief  summary  of  other  usst  ol  computers  In 
*ht  UK  Ministry  of  Dalensa  Inlormatlon  and  library  larvloss  la 
included.  Author 

N77-16933#  Stadt-  und  UnlvarsItBStiblbllolhsk.  Frankfurt  am 
Main  IWast  Germany), 

MINICCMPUTER8  IN  LIBRARY  CIRCULATION  AND 
CONTROL 

Kiaus  DIater  Lehmann  In  AGARD  Advan  In  Retrieval  Tachnol. 
aa  Related  to  Inlorm  Systems  Deo.  1976  5 p rafs  (For 

primary  document  see  N77. 16930  07-62I 
Avail:  NTIS  HC  AOB/MF  A01 

The  growing  need  for  Information  servicaa  pnaaa  Increasing 
problems  for  llbrarlas  and  documentation  cantors.  Data  processing 
I'ichniques  provide  .seversl  possibilities  lor  Irnprovemcnt.  among 
tire  most  rsoent  lachnlques  ara  tha  usa  ol  mlnlcompulars.  A 
duscripilon  ol  the  mode  of  operation  In  library  loan  potting  It 
given,  aa  wall  at  a discussion  of  the  axtant  and  itructura  of 
data,  linkage  postlbllltlea.  snd  apacisl  operational  features.  For 
thate  apeclallzed  appllcotlona  s short  survey  ol  the  hardware 
configuration  end  auftwara  of  minicomputers  is  alto  pressntad. 
Comparison  It  mads  batwaan  a stand  alone  system  and  ■ 
minicomputer  conncciad  to  a background  computer.  This  study 
Is  based  on  actual  projoetc  exlatlng  In  the  Federal  Republic  pf 
Germany.  Author 

N77. 10934;^  Zaniraliitalla  luer  Maschinellc  Ookumentetlon 
(ZMD).  Frankfurt  (Wan  Garmanyl. 

THE  MINICOMPUTER'S  ROLE  IN  DATA  RECORDINQ  FOR 
INFORMATION  RETRIEVAL  PURPOSES  AND  PRINTED 
INFORMATION 

Horat  Zuchal  In  AGARD  Advan.  in  Retrieval  Tachnol.  ae  Related 
to  Inform.  Systems  Dec.  1976  4 p rafs  (For  primary  document 
aau  N77-ie930  07-921 
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Avail  NTIS  HC  A08/MF  A01 

Poaslbllltiaa  to  raduce  tha  mantal  part  in  data  racordlng  in 
ordar  to  achlava  mora  effiniancY  ate  eaplorad.  The  ptaaant  ateta 
of  mlnlcomputar  davalopmant  offars  auitabla  facilitlaa  for  Improving 
data  racordlng  for  information  ratriaval  purpovea  and  for  printed 
Information.  The  hardwnro  conflgiiratmn.  tlio  rluvoloped  program 
paokagaa  and  also  tha  experience  gained  ere  deacrlbad  Author 

N77-16836||f  National  Phyeical  l,ab.,  Taddington  lEnglandl. 

INTERNATIONAL  DATA  COMMUNICATIONS:  PROSPECTS 
AND  PROBLEMS 

D L A Oarbei  In  AQARb  Advan  tn  Retrieval  Technol  aa 
Related  tc  Inform.  SYStems  Dec.  1976  8 p refs  (For  ptimorY 
document  sea  N77- 16930  07-82] 

Avail:  NTIS  HC  AOB/MP  A01 

The  avolutlon  of  International  data  nom  municatlona  la 
reviewed.  Future  poaaibllltlea  for  development  are  dlacuaaed  along 
with  some  rafarance  to  tha  European  Informatica,  and  tha  Euronet 
Project.  A diecuialon  of  nroblems  at  the  user  level  la  Included. 

Author 

N77-1BB36|jl  European  Space  Agency.  Frascati  lltaly).  Space 
□ocumanlatlon  Service. 

MAXIMISING  THE  UBE  OF  AN  INFORMATION  SERVICE 
IN  AN  INTERNATIONAL  ENVIRONMENT 

W.  A Martin  /n  AGARD  Advan.  In  Ratriaval  Technol.  aa  Related 
to  Inform.  Syslema  Dec.  1978  IBp  rafa  (For  primary  document 
see  N77-ieS30  07-821 
Avail:  NTIS  HC  AOB/MF  A01 

The  development  of  tha  European  Space  Agency  Space 
Dooumentallon  Sinrloe  ISDSI  from  1864  to  date  Is  briefly 
rsvlewsd.  SDS  dilabiae  polloy,  which  must  litlafy  tha  needs  of 
both  the  agency  and  Ita  mambai  oountilea,  la  asplilntd  and 
utlllittlon  trend!  tor  all  major  databeiei  examined.  Baaed  on  e 
tirget  of  lilf-tupoort  ilnce  1971.  the  avalutlcri  of  SOS  charging 
policy  and  tha  intugratlon  rjf  the  racantly  introduced  RTC  (remote 
terminal  concentrator)  are  daaoribad.  Tha  derlvitlon  of  datebaae 
related  coats,  their  potential  (or  laductlon,  and  tha  useful  price 
reductloni  which  would  re  suit  from  a significant  Increase  In  overall 
lyetum  load  laotor  are  outllnirl.  Tha  conaiquancai  end  Impllcalloni 
of  working  In  tn  Intsinitional  environment  iro  tevlawed.  end 
the  particular  problema  of  data  communloatlono  In  Europt  ata 
amphasKed  Tha  exponential  gioyrth  in  demand  for  Information 
•ervlcee  ii  indicated  by  lectnl  projections  It  noted,  highlighting 
the  need  to  Improve  and  eimplify  current  types  of  itrvice;  ongoing 
exptrlinental  work  at  SDS  on  an  Integrated  Information  bate  la 
briafly  mentioned  Including  some  thoughts  on  tha  multl-llnguel 
requirement  Author 

N77-18B37r|l  Paris  V Only.  (Francs). 

A HUMAN  BIOMETRY  DATA  BANK 

A.  M Coblent!  In  AGARD  Adven.  In  Ratrlevil  Technol.  is 
Related  to  Inform  Syiiami  Dec.  1976  14  p In  ENGLISH 

and  FRENCH  IFor  primary  documsrtt  see  N77' 16930  07-821 
Avell  NTIS  HC  AOB/MF  A01 

The  collaclion  end  use  of  Individual  anthropomolric  meaaurs- 
menlB  gathurad  ever  several  decades  on  a large  number  of  world 
populations  la  reported.  Data  recording  end  reduction  methods 
ere  deacrlbad.  Use  of  the  date  bunk  In  aquipmant  design  Is 
discussed  Author 

N77-1B93B|jl  Massschusetts  Inst,  of  Tscfi..  Cambridge. 

THE  VIRTUAL-SYSTEM  CONCERT  OF  NETWORKING 
BIBLIOGRAPHIC  INFORMATION  SYSTEMS 

J.  Francis  Ralntles  In  AGARD  Advan.  In  Ratriaval  Technol.  et 
Rnletad  ic  Inform  Syitama  Dec.  1976  7 p rel  IFor  primary 
documeni  .ree  N77-ie930  07-821 
(Grants  NSF  515-74-18166:  NSF  515-76-22948) 

Avail  NTIS  HC  A08/MF  A01 

From  a rotrlevar  effectlvaneaa  viewpoint.  It  Is  highly  deatroble 
to  allow  ttie  laeker  of  Information  to  engage  the  Informetlcn 
system  himself  rather  than  to  have  him  work  through  another 
person  Baceuse  rtf  ths  hatnrogenelty  that  presantly  exiits  among 
data  bases  end  syetsms  that  contain  them:  however,  piecing 
the  seak-jr  directly  online  is  rmpractical.  A syetam  Is  described 
Wihch  conveys  (he  Improaelon  of  standardtzetlori  to  the  Information 
seeker  through  use  of  a comnutsrlied  Interface  trenelelor 
Interposed  between  end  useri  snd  the  systems  they  wish  to 
access.  The  interface  thus  creatns  a uniforrr  vlrtusl  system,  end 
it  Is  this  tingle  virtual  system  that  ths  user  engages.  Author 


N77-16B3B||I  National  Bureao  cl  Stsndirds.  Washington.  DC. 
Oflico  of  Standard  Reference  Dati. 


THE  NATIONAL  STANDARD  REFERENCE  DATA  SYSTEM 

Stephen  A.  Rossmasslar  In  AGARD  Advan  In  Ratrlevil  Tachnol 
as  Halalad  to  Inlorin  Systems  Dec  1876  4 p refs  (Far 

prlmuty  document  see  N77-16B30  07-82) 

Avail.  NTIS  HC  AOS/MF  AOt 

Tha  National  Steiidaid  Rafarance  Data  Syittm  Is  a coordl- 
natad.  but  decentrallied  effort  to  Inoreiea  the  reliability  and 
availability  of  numerical  data  uatd  In  and  produced  by  the  physical 
tclencaa  and  engineering.  Individual  date  projacte  on  ipecific 
technical  siib|ects  are  ettabliihad  to  extract,  avaluata,  and  compile. 
In  a systematic  manner,  all  relevant  date  from  the  ecientlfic 
journal  and  technical  report  lltereture.  The  evaluation  process 
cemprasses  the  original  date,  and  the  systematic  treatment  aids 
tha  user  in  filling  his  data  needs.  Sophisticated  dete-handllnr, 
oapebllltlet  Including  on-line  Information  end  data  ratriaval  ira 
developed  In  Individuel  data  centeri  and  elio  In  a ctntiel  date 
aystema  dealgn  group  Author 

N77-18940*||f  Nallciial  Aeronautics  and  Space  Administration 
Goddard  Spaca  Flight  Cantar,  Oreanbalt,  Md. 

SYNTHESIS  AND  DISTRIBUTION  OF  ENVIRONMENTAL 
SATELLITE  DATA 

Jamas  I Vatts  In  AGARD  Advan.  In  Ratriaval  Tachnol.  as 
Ralatad  to  Inform.  Syatsma  Dec.  1878  lip  rafa  (For  primary 
documant  loa  N77-1B930  07-82) 

Avail:  NTIS  HC  AOB/MF  A01  CSCL  068 

The  aclivltlai  ol  two  National  Oceanegrophio  and  Atmoaphiric 
Admlnlstiatlon  and  two  National  Aarohiutici  and  Spaca 
Adminletiitlon  lacllltlta  Invoivtd  In  tha  aynthaali  or  dlitrlbutlcn 
of  ipaca  ativlronmanlal  data  an  rtvliwad.  Tha  data  producta. 
uaai  aanrlcaa,  and  ptillnant  publloatloni  an  glvan.  Tha  computar 
aystami  that  luppoti  thrta  of  thaia  (acllltlat  an  dltouaaad  and 
aoma  datalla  of  tha  lynthatla  prooadurat  an  glvan.  Data  from 
ths  following  sitilllta  larlai  tn  Includad  In  tha  dlicuaalon:  TIROS, 
NIMBUS.  ESSA.  NOAA.  SMS/GOES.  ATS.  and  SOLRAD.  Otbltal 
position  data  for  HAWKEYE  1,  IMF  H and  J,  VELA  68. 
PIONEERS  0-9.  PIONEER  11.  HELIOS  1 and  2.  and  SOLRAD 
1 1A  and  1 1B  In  sevaial  cuordlnata  tystama  are  dlacuaaad. 

Author 

N77-1B941ilf  Oak  Ridge  National  Lab.,  Ttnn.  Enviionmental 
Sciences  Div. 

DEVELOPMENT  AND  APPLICATIONS  OP  SPATIAL  DATA 
RESOURCES  IN  ENIRGY  REUTED  ASSEESMENT  AND 
PLANNING 

Richard  J.  Olion,  F.  Olann  GoR,  and  Joriv  S.  Olson  In  AGARD 
Advan.  In  Retrlaval  Technol.  le  Related  to  Inform.  Syitems  Dec. 
1976  7 p refi  (For  primary  document  ice  N77- 16930  07-821 
(Publ-901)  Avail:  NTIS  HC  AOB/MF  A01 

A ipatlal  datibaie  lor  the  Eiitarn  United  Steles  ii  ths 
couhty-ijbcounty  unit  level  ol  reiolutlon  Is  riatcribed.  The 
datebexe  oonttini  Information  on  tirnin,  water  reiourcis,  cllmeia, 
land  usa,  lonit  naouicii.  igrloultun.  wlldllle  niources.  critical 
natural  aieas.  human  papulation  and  inargy  uits  A ipeilil 
hierarchy  ol  metric,  geodetic  and  geooolltlcal  acilea  Is  defined 
aa  a fremtwork  to  organbing  the  deta.  Building  blooki  thil  can 
be  asaambled  or  aggregated  to  tatiify  enalyili  naedt  allow 
ecceailng  more  dotailad  apatlpl  data  by  using  pointars  to 
information  not  stored  In  the  detabaac.  Uses  of  the  datebaso 
are  related  to  the  oepabllity  to  cross-reference  and  integrate 
Infurmatlcn  in  various  subject  seotora,  utilizing  spatial  unite  and 
temporal  periods  commenaorate  with  regionul  themes.  An 
invsatigstion  ol  potsntlsl  chinget  In  vegetstlon  pstterns  rslsled 
to  predicted  temperature  changes  from  Increistd  atmospheric 
C02  Is  presented  to  Illustrate  an  ongoing  application  of  data 
resouicss  Other  themes  Include  coal  extraction,  Isndeoape 
patterne.  habitat  end  population  dynamlci  of  ealeoted  biological 
•par.les.  and  energy  ficlllty  siting  Author 

N77-16942||f  Nitir^nil  Bureau  of  Standirdi,  Wsahlngton.  D C. 
Phyeical  Chamlitry  Olv. 

EVALUATED  NUMERICAL  DATA  FOR  THE  SST  AND 
CHLOROFLUOROCARBON  FROBLEMSl  A CASE  STUDY 
OF  HOW  TO  HELP  THE  ENGINEER  AND  THE  MODEL- 
LERS 

David  Garvin  and  Robsit  F.  Hampson  In  AGARD  Advan.  in 
Retrlaval  Tachnol.  ai  Ralited  to  Inform.  Syttima  Doc  1976 
6 p rets  IFor  primary  documeni  lee  N77-16930  07-B2I 
Avail  NTIS  HC  AOB/MF  AOI 

Actlvlliea  of  the  Chamical  Kinetice  Information  Cantar  in 
Bupport  of  the  Climatic  Impiot  AaBeBarrient  Program  are  reported. 
Theae  Include  planning,  Identllicetion  of  needed  meesutementa 
and  available  measurements,  determination  o(  the  needs  ol  users, 
evaluation  of  deta.  Intarprotatlon  of  results  for  non  spsotslists 
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and  dlitributlon  of  of  ril«  diti.  Thli  tvpt  of  tola  la  aultabla 
for  an  Information  analyala  otntar  In  any  larga  acala  InlordlacIpllnarY 
program.  Author 

N77-1I»43||I  Homa  Air  Davalopmant  Cantar,  Grlffltt  AFB.  N.V. 

HOLOORAPHIC  DATA  •TORAQI  AND  NITRIIVAL 

■VITIM 

fiad  N.  Harltatoa  and  Jack  D.  Patruialll  In  AQARO  Advan.  In 
flatritval  Taohnol.  la  Ralatad  In  Inform.  Syatama  Dac.  1076 
17  p (For  primary  doeumant  aaa  N77-IBS30  07-B2) 

Avail:  NTIS  HC  A08/UF  A01 

A lyatam  la  daaorlbad  for  validating  tha  concapt  of  holo- 
graphic data  atoraga.  Tha  aquipmant  compriaat  a mleroficha 
raoordar.  a aubayatam  oontrollar/oamputar  (POP  11/111,  and  a 
mloroflGh.a  raadar.  Input  davidaa  Inoluda  magnatio  tapa,  dooumant 
digitliar,  and  modam  couplar,  Output  la  In  tha  form  of  a human 
raadabla  maohina  raadabla  (HRMR)  miorofloha.  hard  dopy, 
magnatio  tapa,  or  digital  aignal  to  a boat  oompular  via  a modam 
unit.  Syatam  aooaaa  and  diaplay  la  through  tha  diaplay  tarmlnal. 

Author 


N77-1IM4||I  MItra  Curp.,  Badford,  Mau. 

MULTIMODI  NITTINO  BV  WIDIBAND  CABU 
Viator  A.  Oamarinaa  and  Qaorga  A.  Fagan  In  AQARO  Advan. 
In  Ratrlaval  Taohnol,  aa  Ralatad  to  Inform.  Syatama  Dao.  1B76 
9 p (For  primary  diroumant  oaa  N77-19930  07-12) 

Avail:  NTIS  HC  AOB/MF  A01 

Coaxial  oabla  ayatama  uaing  multimadia  bua  taohnology  ara 
propoaad  to  aupport  tranapafant,  afflolant,  axpandabla,  and 
aaally  Intagrabla  natworka  naadad  to  axplolt  naw  Information 
ayatam  concapta.  Tha  moat  appropriata  uaara  of  tha  oabla  ayatam 
ara  In  larga  bulldinga  or  apatlally  oompaot  araaa  whara  thara  la 
naad  for  a wida  varlaty  of  oommunloatlona  aarvloaa.  Applloa- 
Ilona  oltad  ara  military  baaaa.  govarnmant  offloaa,  hoapitala, 
larga  Inauranca  company  haadquartara,  and  highly  automatad 
manufacturing  oomplaxaa.  Author 


N77>tBB4B||l  Advlaory  Group  (or  Aaroapaca  Raaaaroh  and 
Davalopmant,  Parla  (Franoa). 

TIBMINAL  ACflIBB  TICHNOLOQV  OP  THI  IBBOB 
Craig  Flalda  In  AQARO  Advan.  In  Ratrlaval  Taohnol.  aa  Ralatad 
to  Inform.  Syatama  Dao.  1B7B  6 p (For  primary  dooumant 
aaa  N77-1B930  07-821 
Avail:  NTIS  HC  AOS/MF  A01 

Tha  naada  of  offloa  workara  In  tha  1990'a  ara  pradlolad. 
Tha  application  of  computara  to  talaconfarancing  la  llluatratad  In 
tan  uxamplaa  and  ahown  to  ba  coat  affaotlva.  Raaaaroh  In  applying 
tha  alaotroancaphalogram  aa  a communication  channal  batwaan 
man  and  computara  la  dlaouaaad.  Qaographlc  data  managamant 
ayatama  ara  daaorlbad  for  regaining  tha  advantagaa  of  paper  In 
dooumant  ratrlaval,  aourria  of  taxt  authantloatinn,  and  oommunlca- 
llon  about  tha  aandar.  Intanalva  and  accaaalblo  work  onvlronmants 
ara  alao  dlaouaaad.  Author 


N77-1tB4B||l  Informatloa.  Inc..  Woodland  Hllla,  Calif. 

IMPUCATIONB  OP  FUTURI  DIVILOPMINTS  IN  COMPUT- 
ING ncHNOLOOV 

Frank  V.  Wagnar  In  AQARO  Advan.  In  Ratrlaval  Taohnol.  aa 
Ralatad  to  Inform.  Syatama  Oac.  197B  12  p raft  (For  primary 
dooumant  aaa  N77-1B930  07-82) 

Avail:  NTIS  HC  AOS/MF  AOI 

A ravlaw  la  made  of  ooal/parformanca  trandt  In  computing 
taohnology,  Including  haidwara  alamantt  and  aoftwara  davalop- 
mant. The  raaultlng  Impact  on  computar  ayatama  arohitactura  la 
briahy  covarad  Fartlrrulai  amphatia  it  pitoad  on  tha  trend 
toward  dacantralliatlon.  I ha  davalopmant  of  diatrlbutad  computing 
and  tha  uaa  of  modern  dadloatad  tmall  computara  it  examined 
and  antlyaad.  An  explanation  la  givaii  for  Qroach'a  Law,  whioh 
hta  datoribad  tha  ralationthlp  of  computing  power  and  coinput- 
ar  prica.  Recant  devolopmontt  may  Invalidate  the  conolucion  bated 
on  Qroach'a  Law  that  any  antarprlte  thould  gat  Ite  data  procatting 
dona  on  tha  largaat  poaalbla  computar  that  the  antarprtaa  can 
afford  to  acquire,  or  to  which  It  can  afford  to  buy  accaaa. 
Conclutlont  era  drawn  that  a radical  revolution  In  tha  uaa  of 
computara  hat  begun,  and  that  In  tha  futuia.  a new  principle  of 
dacantralliad  computing  may  replace  Qroach'a  Law.  Author 


X77-72041  Advlaory  Group  tor  Aaroapaca  Retaarnh  and 
Davalopmant,  Parla  (Franoa). 

A BURVIV  OP  MBCHANIZATION  AND  DOCUMINTATION 
ACTIVITIBB  IN  AOAND  NATIONAL  DISTRIBUTION 

CINTIPIB 

R.  H.  Huwa  Fab.  197S  B4  p 

(AQARD-R-77)  Avail:  Advlaory  Croup  lor  Aaroapaca  Rataarch 
and  Davalopmant,  Parla,  Franca  NATO- Clatalflad  report 

NOTICE:  Available  to  U.S.  Qovarnmant  Aganclai. 

Extant  of  machanitatlon  of  documantatlon  activltlaa  wai 
Invaallgatad  by  meant  of  t quatllonnalra  aant  to  23  AQARO 
National  OIttrlbutlon  Cantart  and  clntaly  linked  cantart.  Savantaan 
organliatlona  raturnad  oomplalad  quaatlonnalrat,  and  of  thaae, 
eight  had  mainly  manually  operated  ayatama  and  tha  remainder 
maohanliad,  or  partially  maohanitad,  ayatama.  Data  on  type  of 
Input,  aubjaot  oovaraga,  and  method  of  Indexing  ware  compared 
lot  all  organliatlona  replying.  For  organliatlona  with  maohanliad 
or  partially  machanliad  ayatama,  data  ware  given  on  hardware 
onflgurallont.  aoftwara.  applioatlont,  network  operation,  and  uaa 
of  oommarolal  documentation  data  ptooaatlng  aarvloaa  and  data 
baaaa.  Author 
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83  ECONOMICS  AND  COST 
ANALYSIS 

Includai  ooit  •fliotlvin«u  itudlM. 


N76-1II073I  Advlioiv  Group  for  Atroipiot  Rettproh  ind 
Dovolopmim.  Parli  (Frincd. 

A QUlOt  TO  RIPSOaRAPHIC  PROCCSHt  POR  THf 
•MALL  U«CR 

T.  Hpmpihlri  (Natl.  Rtprographic  Ctntra  for  Doc.)  Jan.  1876 
40  p 

IAOARD-AG-199:  AGARDogtaph-1991  Avail:  NTIS  MC  S3.7G 
OaMilad  Information  la  glvan  on  tha  varloui  taprographio 
prooaaaaa  and  ayatami  avallabla.  Tha  Information  la  dividad  Into 
tha  Ihraa  main  araaa  of  raprography:  photooopying,  duplicating 
and  printing,  and  mictogtaphloa.  Tha  mathod  of  nparatlon  of  tha 
prooaaaaa  la  provided  and  tha  varloua  oharaotarlatloa  and 
application  lultablllty  ara  glvan  for  aach  prooaia.  Equipmant 
llluatratlona  ara  praaantad  to  ahow  typa  rathar  than  apaolfio 
eompany'a  product.  A Hat  of  major  Intarnatlonal  manufacturom 
of  agulpmant  la  Inoludad  aa  a gulda  from  whara  apaciflo  Informatiun 
can  ba  obtained.  Author 
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86  URBAN  TECHNOLOGY  AND 
TRANSPORTATION 

Includai  ippllcitlont  ot  «pac«  iMhnotogv  urban  probUmii 
ttohnologv  trintfar:  tpohnology  imumant:  ind  turfici  and 
mill  trinipoftalton.  For  ralittd  Information  wa  03  Air 
Trtrttporialltin  ant!  Sa/aly,  16  Space  Tramportation.  and  44 
tnargy  Production  and  Convaraion. 


N7B-2B0M||I  Advltory  Otoup  for  Aarotpaci  RaMarch  and 
Davalopmant.  PatIt  IFrancal 

THE  PROBLEM  OF  OPTIMIZATION  OF  UBER  BENEFIT  IN 
BCIENTIFIC  AND  TECHNOLOQICAL  INFORMATION 
TRANBFER 

Mar.  1B7B  116  p rail  Praiantid  at  Taoh.  Inform.  Panal 
Spaoiallata'  Mooting.  Copanhagan.  8-8  Oct.  1976 
(A0ARC-CP-17B:  ISBN-B2-e3B-1213-ei  Avail:  NTIS  HC 
66.60 

Tha  uaar/Informitlon  larvica  Intarfaca  la  axamlnad  and  uiar 
problama  ara  dallnad  panioularly  for  aaioipaoa.  aolantlflo,  and 
taohnioal  Information.  Toploa  dlaouaiad  Inoluda:  rola  of  com* 
municatlon  and  diraot  paraonal  cornmunloatlon  In  tha  tranafar  of 
iMhnologv:  Influanoa  of  Information  flow  on  tha  organliatlon  of 
an  induairv  or  raiaarch  and  davalopmant  Inatltutlon;  information 
utllliatlon  In  govarnmani  and  Induatry  raiaarch  Institutlona:  and 
uaar  raquiromanti  In  tha  varloui  lloldc.  For  Individual  iitlaa,  aaa 
N7e-260BB  through  N70-2B114. 

N7B*2B0BB  Aaioclatlon  of  Spaclal  LIbrarlaa  and  Information 
Buraaux,  London  (England). 

THE  ROLE  OF  COMMUNICATION  IN  TECHNOLOQICAL 
INNOVATION 

John  Martyn  In  AQAMD  Tha  Probl.  at  Optimliatlon  of  Uaar 
Banallt  In  Scl.  and  Tachnol.  Inform.  Tranafar  Mar.  1976  3 p 
rafi  (For  availability  aaa  N76-2B0B8  16*86) 

Communication  la  daicribad  aa  a two-way  prooaai.  Involving 
tha  active  participation  of  both  tha  originator  and  raclplant  of  a 
communication.  Raaulta  of  varloua  itudlaa  ara  ravlawad  Indicating 
that  good  communicatlona,  Intarnal  and  axtarnal.  characttrlia 
organlaatlona  which  ara  auccaaaful  tachnologlcal  Innovatora.  It  la 
concludad  that  raaponalblllty  for  tha  aatabllahmant  of  good  formal 
(Information  aarvlcaa)  and  Informal  (pataon  to  paraon)  communica- 
tion and  Information  flow  raata  with  managamant.  Author 

N7B-2B100  Maaaachuaatta  Inat.  of  Taoh.,  Cambrldga.  Sloan 
School  of  Managamant. 

THE  IMFORTANCB  OF  DIRECT  PERSONAL  COMMUNICA- 
TION IN  THE  TRANBFER  OF  TECHNOLOGY 
Thomaa  J.  Allan  In  AQARO  Tha  Probl.  of  Optlmliailun  of 
Uaar  Banafit  In  Sol.  and  Tachnol.  Inform  Tranafar  Mar.  1976 
10  p rafa  (For  availability  aaa  N76-26088  16-66) 

Taohnioal  communication  In  Induatrlal  firma  la  diacuaaad. 
Haavy  rallanca  upon  faca-to-faca  communication  to  tranafar 
tachnologv  In  Induatry.  and  Intarparaonal  contact*  among 
aclantlata,  both  domaatlc  and  foralgn.  to  foatar  national  and 
Intarnatlonal  tranafar  of  tachnofogy  ara  amphaaliad.  Effactiva 
managamant  ot  Information  flow  for  taohriology  acqulaltlun  and 
diaaamlnatlon  I*  conaldarad.  J.M.S. 


N7B-2B101  National  Raaaarch  Council  of  Canada,  Ottawa 
(Ontario).  Taohnioal  Information  Sarvlca. 

TECHNOLOGICAL  UP-DATING  FOR  THE  MANUFACTUR- 
ING INDUSTRY 

Qarard  KIrouao  In  AQARD  Tha  Probl.  of  Optimliatlon  of  Uaar 
Banafit  in  Scl.  and  Tachnol.  Inform.  Tranafar  Mar  1876  3 p 
rafa  (For  availability  laa  N76-2B088  16-861 

Information  aarvlcaa  daalgnad  to  kaap  tha  manufacturing 
Induatry  tachnologlcally  up-datad  ara  daacribad.  Author 

N76-26102  Nord-VIdao.  Stockholm  (Swadan). 

ALTERNATIVE  MEDIA  FOR  INFORMATION  TRANSFER 
Bangt-Arna  Vadin  In  AQARD  Tha  Probl.  of  Optimliatlon  of 
Uaar  Banafit  In  Scl.  and  Tachnol.  Inform.  Tranafar  Mar.  1876 
6 p (For  availability  laa  N7e-2B0BS  16-86) 

Dlffarant  factor*  affaot  tha  medium  to  ba  ehoaan  lor  tha 
tranamlatlon  of  a maataga:  racalvar  naada,  maaaag*  contanta, 
charmala  avallabla,  ooata,  naoaaalty  of  ratrlaval,  ate.  A mathod 
for  comparing  dlffarant  madia  la  outllnad,  and  the  Impact  ot 
afflclancy  of  dlffarant  appaala  to  our  aanaaa  ara  ravlawad.  Tha 
analyala  la  alao  applied  to  naw  madia  )uat  baing  Introduced. 

Author 


N7B-3B103  Connecticut  Univ.,  Storra.  Naw  England  Raiaarch 
Application  Cantar. 

MAXIMIZING  UBER  BENEFIT  FROM  A TECHNICAL 
INFORMATION  CENTER 

Danlal  U.  Wllda  In  AQARD  The  Probl.  of  Optimliatlon  of  Uaar 
Banafit  In  Scl.  and  Tanhnol.  Inform.  Tranafar  Mar.  1976  3 p 
(For  availability  aa*  N7e-2609B  16-86) 

Dlaiamlnatlon  of  tha  raaulta  of  NASA  raaaarch  to  bualnaa* 
and  Induatry.  collagaa  and  univaraltlaa,  and  atata  and  local 
govarnmanta  la  diacuaaad.  The  Naw  England  Raaaarch  Application 
Cantor'*  operating  procaduraa  and  afforta  to  Incraaa*  uaar  banafita 
and  thua  anaura  auccaaaful  technology  tranafar  ara  ravlawad. 

J.M.S. 

N76-3B1I)4  Danak  Takniak  Oplyanlngatlaneata,  Copanhagan. 
THE  INFLUENCE  OF  INFORMATION  FLOW  ON  THE 
ORGANIZATION  OF  AN  SNTIRPRIBE 

KJald  Kllntoa  In  AQARD  Tha  Probl.  of  Optimliatlon  of  Uaar 
Banafit  In  Sol.  and  Tachnol.  Inform.  Tranafat  Mar.  1976  9 p 
rafa  (For  availability  aaa  N7e-2609a  16-861 

‘The  ooncapt  of  an  antarpriaa,  tha  rola  of  Information,  and 
how  tha  Information  flow  could  bo  organliad  to  malt*  an  Impact 
on  tha  patformanoa  and  raault  of  tha  operation*  of  an  antarpriaa 
ara  diacuaaad.  Author 

N76-2B10B  United  Nation*  Educational,  Sciantlflc  and  Cultural 
Organliatlon,  Parla  I Franca).  Intarnatlonal  Social  Sclanoa 
Council. 

ON  THE  USE  OF  QUANTITATIVE  DATA  IN  INFORMATION 
SCIENCE 

Eric  DaQrollar  In  AQARD  Tha  Probl.  of  Optimliatlon  of  Uaar 
Banafit  In  Scl.  and  Tachnol.  Inform.  'Iranafar  Mar.  1876  9 p 
rafa  (For  availability  aa*  N76-26098  16-86) 

Tha  davalopmant  of  Information  aclanoa  la  brlafly  conaldarad. 
Emphaala  ia  placed  on  tha  pitfalla  ancountarad  In  conatruotlng 
an  Information  ayatam,  and  auggoatloni  era  praaantad  for  futuia 
raaaarch.  J.M.S. 


N7B-2B10S  Studlangrupp*  fuar  Syatamlnrachung,  Haldalburg 
(Waat  Qarmany), 

THU  CHARACTSRIBTICB  REQUIRED  TO  MAKE  A GOOD 
INFORMATION  SFECIALIBT 

Warnar  Kuni  In  AQARD  Tha  Probl.  of  Optimliatlon  of  Uaar 
Banafit  In  Sol.  and  Tachnol.  Inform.  Tranafar  Mar.  1876  4 p 
rafa  (For  availability  aaa  N7e-2B09S  16-86) 

From  tha  currant  altuatlon  and  the  naturo  of  problama  In 
the  Information  aoltnoaa.  the  dlffarant  kinda  of  Information 
aclantlata  damandad  are  daaorlbad.  A number  of  taaka  that  may 
b*  parformad  by  Ininrmatlon  aclantlata  am  llatad.  Topica  to  ba 
taught  ara  Idantlfied.  and  propoaala  era  maua  for  organlilnp  tha 
aducatlonal  courau  atruotura  for  Information  aclantlata.  Author 

N7B-2B107  Danlah  Atomic  Energy  Coinmlaalon,  Rlaoa. 
INFORMATION  UTILIZATION  IN  GOVERNMENT  RE- 
SEARCH INSTITUTIONS:  AN  ATTEMPT  AT  A USER- 
ORIENTED  APPROACH 

Eva  Padaraan  In  AQARD  The  Probl.  of  Optimliatlon  of  Uaar 
Banallt  In  Scl.  and  Tachnol.  Inform.  Tranafar,  Mar.  1976  3 p 
rafe  (For  availability  aa*  N76-2B09B  16-66)' 

Tha  Imponanca  of  cloa*  cooperation  baiwaan  tha  raaaarch 
worker  and  the  raaaarch  library  la  axamlnad.  Tha  raquiramanta 
to  tho  library  from  a uaar  point  of  view  ara  dlicuaaad.  Diraot 
aocaai  lor  aclantlata  to  on-lln*  data  baaaa  I*  atraaead,  but  tha 
human  alamant  la  advocated  aa  being  more  Important  than 
computarliad  aarvlcaa.  > Author 

N7B-2610B  Victoria  State  Coll.,  Hawthorn  lAuatrall*). 

USER  RESPONSE  TO  THE  SDI  SERVICE  DEVELOPED  AT 
AERONAUTICAL  RESEARCH  LABORATORIES,  AUS- 
TRAUA 

Margaret  0.  Sheppard  In  AQARD  The  ProU.  of  Optlmlietlon 
of  Uaer  Benefit  In  Sol.  and  Toohnol.  Inform.  Trant  far  Mar  1976 
8 p rafa  (For  availability  aee  N7e-26098  16-86) 

A computer-baaed  SDI  ayatem  developed  at  the  Auroneutloal 
Raaaarch  Laboratorlea,  Auatralla,  uaing  an  unaophlatlcjtad  aaarch 
logic,  ha*  bean  operating  and  developing  for  nearly  five  yeart 
Interrogating  AD8ATIS  end  U.8.  NTIS  ORA  magnetic  tape*  for 
over  130  reaaeroh  oriented  uaar*.  An  analyala  wa*  made  of  uaa 
atetlatio*.  Tha  reaponae  to  a recent  queatlonneire  conoemlng 
Information  gathering  habit*  of  ARL  raeearch  ataff  and  the  role 
of  ARL  SDI  aervlce  within  the  ovarall  pattern  of  Information 
aaeking  lu  diacuaaad  In  aoma  detail.  Aa  a raault.  It  I*  conaldarad 
that  an  ARL  type  SDI  ayatam  can  b*  recommended  whan  tha 


270 


BB  URBAN  TECHNOLOGY  AND  TRAN8RORTATION 


syitim  li  diilgntd  to  lolontldG  ramroh  itiH  In  wiMI 

may  ba  ragardad  aa  a fairly  typical  taaaaroh  aatabllihmant.  Onot 
in  oparatlon.  an  ARL  typa  SOI  ayatam  can  ba  alaboratad  for 
thoaa  who  raquira  a mora  aophlaticatad  aarvloa,  but  axparlanca 
at  ARL  auggaata  that  tha  naada  ol  tha  majority  will  ba  mat  by 
tha  ilmplar  SOI  aarvloa.  Author 

N7t-2B109*  National  Aarunautlca  and  Spaca  Admlnlatralion, 
Waahington,  D.C. 

UlTiNINQ  TO  THI  USER:  A CASE  ETUDV 

Harold  E.  Pryor  In  AQARD  Tha  Probl.  of  Optimliatlon  ol  Uaar 
Banallt  In  Scl.  and  Taohnol.  Inform.  Tranafar  Mar.  1976  7 p 
(For  availability  taa  N7e-260aB  16-861 

Tha  rnanagara  of  tha  NASA  Scientific  and  Technical 
Information  Syatam  oonaiatantly  maintain  that  whatavar  aolantlfio 
and  taohnioal  Information  aarvloai  and  producta  ara  provided 
muit  ba  geared  primarily  to  uaar  naada  and  not  limply  ayatam 
eompatlblllty  and  convanlanoa.  A ayatam  evaluation  itudy  tegun 
In  1973  and  continued  to  tha  praaant  la  daiorlbad.  Tha  thruat 
of  thli  on-goIng  axamlnatlon  la  to  ragularly  avaluata  tha  uaafulnaaa 
of  tha  praaant  Information  ayatam  to  thoaa  it  la  Intended  to 
aarva,  anginaari  and  aclantlita  working  in  thair  profaaaional  rolaa, 
and  to  Identify  araaa  and  waya  In  which  the  ayatam  can  ba 
made  mora  raiponilva  to  uaar  naada.  Tachniquai  uaad  have 
oovarad  tha  range  from  parional,  In-dapth  Intarvlawa  to  widely 
diatrlbutad  quaatinnnalraa.  Tha  flndlngi  have  bean  poaitiva. 
Many  rcfinamanti  made  to  on-going  programi  and  projaota  and 
naw  andaavora  bagun  In  direct  raaponia  to  itatad  uaar  naada 
ara  dlacuiaad.  In  tha  main  thaia  naada  ara  not  unraaaonabla 
and  thua  can  ba  raipondad  to  with  coat  affactlva  ayatam 
modlflcatloni.  Author 


N7I-2B110  Oapartmant  of  liirfuitry.  London  (England).  Raiaarch 
Contraotora  DIv, 

INFORMATION  RIQUIRIMINTS  OF  INOINIERINO 
OE8IONIRI 

J.  R.  Sutton  In  AQARD  The  Probl.  ol  Optimliatlon  of  Uaor 
Benefit  In  Sol.  and  Tachnol.  Inform.  Tranafar  Mar.  1976  8 p 
rail  (For  availability  taa  N7a-3609a  16-861 

Tha  Information  raqulramanti  of  anginaaring  daalgnara  ara 
examined  In  tha  light  of  aavaral  turvayt.  Tha  Information 
raquiramanta  of  machanicti  anginaari  differ  from  thoaa  of 
aclantlatt  and  tha  Information  raquiramanta  of  datlgnara  differ 
from  thoaa  of  other  maohanical  anginaert.  Soma  of  tha  raauitt 
of  a tunray  of  Information  raquiramanta  of  anginaaring  datlgnara 
ara  raportad.  Datlgnara  prafer  familiar  and  convanlant  aourcaa 
□f  Information.  Author 


N76-26111  Brown,  Bovarl  und  Cla,  A.G.,  Mannhalm  (Watt 
Qatmanyl.  Zanttalitalla  fuar  Tachnlacha  Ookumantatlon. 
INDUCTRY  DOCUMENTATION)  A NECEMARV  EVIL 
Warner  Dlara  In  AQARD  Tha  Probl.  of  Optimliatlon  of  Uaar 
Banallt  In  Sol.  and  Tachnol.  Inform.  Tranafar  Mar.  1976  10  p 
raft  (For  availability  taa  N76-2609e  16-86) 

Documantatlon  of  tachnlcal  and  aclantlflc  literature  In  Induatry 
In  tha  Federal  Republic  of  Qarmany  It  ditouttad  In  tarma  of 
ijtar  naada.  Tha  advantagat  of  a cantralliad,  computarliad 
documentation  centar  ara  ravlawed.  J.M.S. 


N76-2B112  Norwaglan  Centar  for  Infotmatloa,  Otio. 

THI  VOICE  OF  THE  USER)  HIS  INFORMATION  NEEDS 
AND  RIQUIRIMENTB  (WHICH  ARB  NOT  WHAT  THE 
INFORMATION  SFECIALIETE  THINK  THEY  ARE) 

A.  Ditch  In  AQARD  Tha  Probl.  ol  Optimliatlon  ol  Uaar  Benefit 
In  Sol.  and  Tachnol.  Inform.  Tranafar  Mar.  1976  8 p raft 

(For  availability  taa  N76-2609e  16-861 

Two  uaar  itudlat  ware  carried  out  In  Norway.  In  tha  llrat 
one  1,400  englnaari  ware  atkad  to  Hat  Ihote  Information  lourcva 
that  they  had  uaad  lataly  and  whioli  had  proved  to  ba  of  practical 
value  In  thair  dally  work.  Tha  follow-up  itudy  wit  a datallad 
aludy  of  tha  Information  gatharing  hablta  of  a llmitad  number  of 
utart.  It  wti  found  In  both  itudloi  that  tha  traditional  Information 
ohanriala  ware  of  little  value  to  tha  practical  uaar.  Two  attampta 
to  ramedy  thoaa  (Indinga  ara  daiorlbad.  Author 


N76-26113  Qaergetown  Univ..  Waahington,  D C. 

THE  OATEKEEPER  HYPOTHEBIE  AND  THE  INTERNA- 
TIONAL TRANSFER  OF  SCIENTIFIC  KNOWLEDQE 
Arnold  J.  Hariog  In  AQARD  Tha  Probl.  of  Optimliatlon  of 
Uaar  Banaflt  In  Scl.  and  Taohnol.  Inform.  Tranafar  Mar.  1978 
9 p raft  (For  availability  tea  N7e  26008  16-86) 


Tha  tranafar  of  Information  aorott  International  boundariai 
la  dlacuiaad.  Intarparaonal  contaoti,  both  domaitic  and  foreign 
ara  oontidarad  tha  maant  of  diffuting  information  from  tha 
Induatrlal  community  and  tha  aclantlflc  community.  Economic 
factore  ara  Included.  J.M.S. 


N76-28114  Advltoty  Qroup  for  Aarotpaoa  Retaarch  and 
Davalopmant,  Paha  (Franca). 

APR  LYING  THE  USER/SYBTEM  INTERFACE  ANALYSIS 
RESULTS  TO  OPTIMIZE  INFORMATION  TRANSFER 
Summary  of  Panal  DIacuaaion 

E.  T.  Sharp,  ad.  (Shape  Tachnlca(  Centre)  In  Its  Tha  Probl.  of 
Optimliatlon  of  Uaar  Banaflt  In  Scl  and  Tachol.  Inform  Tranafar 
Mar.  1976  10  p (For  availability  aaa  N7e-2B068  16-861 

A lummary  la  provided  of  tha  hlghllghti  of  the  varloui  papart 
piaiantad.  Toplct  covered  Include:  tha  role  of  communication  in 
lachnologlcal  Innovation,  tha  Importance  ol  direct  communication, 
uaar  raquiramanta,  and  tha  market  In  which  tha  Information 
aarvloa  ahould  operate,  A general  dlacutalon  of  Ittuaa  It 
Included.  J.M.S. 
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N7l>'1t69l|  Adviloiv  Group  for  Aoroipaot  Rnaaroh  ind 
Dtvalopmont,  Ptrli  (Frtnot). 

DIMCTOR‘9  ANNUAL  RIRONT  TO  THI  NORTH  ATLANTIC 
MIUTARV  COMMITTCI 

1973  83  p roh 
Avail:  NTIS  HC  $4.75 

Tlia  aoflvltlaa  of  AQARD  art  rtviawtd.  Tha  followino  panal 
programt  art  diacusiad:  (1|  aaroipaua  madicina:  (2)  avlonloa: 
(3)  alactromagnatic  wava  ptopagtlion:  (4)  Night  maohanlci;  161 
Nuld  dyriannloi:  IS)  guldanca  and  controli  17)  propulaiori  and 
anargatloa:  (8)  alrurturaa  and  matarlala:  and  IB)  taohnioal 
Information.  Tha  maalingi  hald.  tha  pubileatlon  produoad,  and 
conaultant  aarvloai  randarad  ara  pmaantad.  J.M.S. 

N78-181HI  Adviaoiv  Group  tor  Aaroapaoa  Raaaarah  and 
Davalopmant,  Parli  (Franoa). 

DIOTIONARV  OF  FRINCH  TIRMR  UMO  IN  OOCUM8NTA- 
TION  blCnONNAIRI  08  TIRMIB  FRANCAIR  UTIUMR 
IN  DOeUMINTATIQN] 

J.  0.  Klopp  1B74  B4  p In  FRINCH 
(AGARD-AG-IIOi  AGAROograph-IIO)  Avail.  NTIS  HC  M.7B 
A dletloniry,  oovaring  aolantINo  tarma  uaad  to  dooumant 
Intormatlon,  la  piaaantad.  Approalmataly  1,440  Itama  ara  llatad. 

Trantl.  by  E.H.W. 

N7IU1I1B7I  Adviaarv  Group  tor  Aaroapaoa  Raaaaroh  and 
Davalopmant,  Faria  IFranoal, 

AQARO  BULLlTINi  MISTING.  FUlJCATIONI,  MIMIIR- 
•HIF 

Jan.  1878  73  p 

lAGARD-lull-TB-D  Avail;  NTIS  HC  14.28 

Tha  Adviaory  Group  tor  Aaroapaoa  Raaaaroh  and  Davalopmant 
(AGARD)  bullatin  oontalnlng  Information  on  all  plannad  1871 
maatinya  la  praaantad.  Tha  Information  Inoludaa  dataa.  looatlona, 
and  daKrIptlona  of  tha  thamaa.  A Hat  of  all  AGARD  publloallona 
whioh  wara  ralaatad  In  1874  and  abatrKta  of  tha  raporti  la 
providad.  Tha  mambarahlp  of  tha  varloua  AGARD  oommIttaH  la 
raportad  In  a dooumant  whioh  Idantlflad  tha  nama  of  aaoh 
rapraMniativa  and  tha  oountry  rapraaantad.  Author 

N7I'1IGS7|  Adviaarv  Group  for  Aaroapaoa  Raaaaroh  and 
Davalopmant,  Faria  IFranoa). 

AGARD  RULLITINi  MIITINGI.  FUILICATIONI,  AND 

MIMBIRSHIF 

Jan.  1876  73  p rafa 
(AQARD-lull-7e-1|  Avail:  NTIS  HC  14.80 

Information  on  tha  following  waa  praaantad:  (1)  all  AGARD 
maatinya  plannad  tor  1876,  Inoluding  dataa,  looationi,  and  brlaf 
daaoifptlona  of  thal:  thamaa,  121  Hat  of  all  AGARD  publlaatlona 
ralaatad  In  1876.  togathar  with  thair  abatraott.  (31  AGARD 
mambarahlp  litto  at  of  1 January  1878.  Aulhor 

N7S'1I01I|  Adviaory  Group  for  Aaroapaoa  Rataarch  and 
Davalopmant.  Farit  IFranoa). 

AGARD  RULLITIN.  TICHNICAL  FROGRAM  1878 

Jun,  1978  38  p rafa 

IAD-A010370:  AGARD'BuH76-2)  Avail:  NTIS  HC  34.00  C8CL 
08/2 

A ohranoloBloal  Haling  of  maatinga  tohadulad  for  1876  la 
piaaantad.  Datallad  daaorlptlona  of  AGARD  programt  and 
publloatlont  ara  Inoludad:  thata  Inoluda  panalt  on  tarotpaoa 
madlolna,  avlonloa,  alaotromagnatic  wava  propagation,  flight 
maohanict,  fluid  dynamlca,  guldanca  and  control,  propultlon  and 
anargatlob.  atruoturaa  and  matarlala,  and  taohnioal  Information. 

M.J.8. 

N7S-1804I||I  Adviaory  Group  for  Aaroaptoa  Rataaroh  and 
Oavalopmont,  Ptila  IFranoal. 

DIRICTOR'I  ANNUAL  RIFORT  TO  THI  NORTH  ATLANTIC 
MILITARV  COMMITTRE.  1974 
Mar.  1978  80  p raft 
Avail:  NTIS  HC$6.00 

A tummtry  of  tha  aciantlflo  and  taohnioal  achlavamanta 
aocompHthad  during  1974  by  AQARD  waa  praaantad.  Tha 
following  Information  waa  givan:  111  maatinga  hald,  121 
publlcatlona  produoad  and  conaultant  tarvloat  randarad.  (3) 
datallad  daaonptlon  of  tha  varloua  Individual  progrtma.  |4) 
paraonnti  Hating,  and  16)  budget  tummary.  Author 


X7I'70G72  Adviaory  Group  tor  Aaronautlcal  Rataaroh  and 
Davalopmant,  Farit  (Franca). 

DITICTfON  AND  LOCATION  OF  IHILTIRID  AND 
DISFIRIID  AtRCRAFT,  VOLUMI  1 : IXICUTIVB 
lUMMAHV.  VOLUMI  2:  AFFINOIXII 

C.  W.  Coopar  [Jgl.  1873)  1 p 

(AaARD-AR-69)  NATD-  Claaalflad  raport 

NOTICE:  Avallabla  to  U.S.  Oovarnmant  Aganolaa  and  Thair 
Contraotora. 

Tha  nttura  of  thaltarad  and  ditptrtad  tiroraft  and  thair 
anvironmant  It  axamlnad.  Military  raqulramanto  for 
raconntlaiancc.  attack,  and  dtmaga  taiaitmant  ara  ravlawad. 
Tht  ttit  providad  a aurvay  of  Information  on  a widt  range  of 
wall  tatabllihad  and  naw  tanaing  ttohnlquai.  Ttohniqua 
ctpabllltita  wtra  conaldarad  ovar  t full  rtnga  of  lighting  and 
wttthtr  condltlont.  Combination  poatibllltiaa  of  tanaort  and 
Intormatlon  ratrlavtl  problamt  In  raal  tima  wart  axplorad.  Author 
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AGARD  INDEX  OF  PUBLICATIONS  (1974  - 1976) 


PART  II:  INDEXES 


SUBJECT  INDEX  1-1 

PERSONAL  AUTHOR  INDEX  1-65 

CORPORATE  SOURCE  I NDEX  1 -95 

REPORT/ACCESSION  NUMBER  INDEX  1-1 13 

ACCESSION/REPORT  NUMBER  INDEX  1-115 


SUBJECT  INDEX 


AGARD  INDEX  OF  PLBUCATIONS(  1974  - 1976) 


TYPICAL  SUBJECT  INDEX  LISTING 


Thii  lubliol  heading  la  the  key  to  the  lubjecl 
content  of  the  document.  A brief  diacripiion  of 
the  document,  e g.,  title  nr  title  plua  ■ title  axlen- 
lion,  la  Included  lot  each  aubjacl  entry  to  Indicate 
the  lubjact  heading  conteKt:  theaa  daacrlpllona 
are  airenged  under  each  iub|uct  heeding  In 
Bcceailon  number  order.  The  rapoit  number 
helpa  to  Indicate  the  type  of  documant  cited.  The 
page  number  Idantlllaa  the  page  In  the  abatrect 
aactlon  (Part  I)  on  which  tha  citation  eppaara. 
The  NASA  acceailon  number  danolea  tha  num- 
bat  by  which  tha  citation  ta  Idantlllod  on  that 
paga 
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AinOflMT 

0«V6lopn*nt  of  I lyitim  for  MOrirtg  lirruliltd  bombing 
rum  pota?  Nie.aasu 

A.7  AINOM^r 

Appiteitlon  ol  dIflRil  llv>bv<wlro  (a  fiahfoi/titook 
iWcroft  pOtOB  NT44144I 

liolifing  nM<l«  ohorbody  IrffoiMben  (MtimoUrt  ond  tiio 
A noM  •pproieh  •••  flight  ind  Mnd  tunmi  toiti 

with  A 1 iiivrAh  pooai  NTftraaooa 

AilTMOTI 

AQAflDIndoi  of  0ubii«4lion«,  197 1 • 1973 

poao4  N7«<i7aa7 

Tho  Nittor)|i  9l«mioid  n«ftioiK«  Diitf  Hvotom 

pCa«7  N77-19939 

ACCIUMTiON  d^HVAIOI) 

imoulilvt  inurati  ol  Miodyiiimie  tound  •••  ilitcWing 
ol  kmoiio  onoryv  dut  to  npid  oceolorollon  of  lorgo  bodloi 

poaie  N74a2«4a 

nipid  flight  vibiihon  phonortion*  ond  ipint  frooturoi 

p02t4  N7I.37996 
Vontrioulor  piihology  In  iwlno  it  high  luitilnod  > Q tub 

t poaao  Nr7-ite4« 

PiychO'phyiiologkiai  arxl  phyiio*ehtmieal  taMBimoni  of 
aceolofltion  mducorf  chingoa  irt  humani  poaltlonod  in 
vaiioui  Milbock  onglo  conflouroiiom  poaao  N77-1t647 
CcMoiiarv  flow  mil  myueardial  bioohamlual  rtiponMi  to 
high  lualilnod  • Q lub  i Kooloritioii  p03?0  N77-1 1649 
AOCIUHATION  dHOTICTION 

Thf  plui  Qi  Drotocllvo  molhodi  for  uto  In  advonood 
fightar  auack  aireiati  r03i7  N7«  a67a7 

Tho  phyiiotogy  of  high  Q |irolOQtlonp0331  N76>27I61 
A compariaon  of  lacant  advancti  in  Iritiah  inthO  iiiit 
dmign  pOU\  N7«  27Ma 

AOGIIJNATION  •THIIUI  tPHVitOLOOY} 

Man  at  high  •uiialn'id  i Oi  aactloiatlon 
|AaAno  Ao>i90|  poaaa  N74-ai7i9 

Llnaar  aeealaiaiien  parmptlon  miaihold  datfimmatior' 
with  tha  uia  ol  d paralialming  pP310  N76-a3i.>67 
Tho  trantmlttflon  of  angular  iocalarallon  to  thf  hoatf  In 
tha  laatad  human  lubiact  pOai3  N79*276I9 

Tha  offool  ol  tha  Indlvtduol  artd  combtnod  atroiaoa  ol 
vibialfon  and  auatainad  Q on  pilot  paifoimanoa 

p0313  N75*a7690 
In-flighi  liMar  Bccolarailon  aa  a moan  ol  vaaiibgiar  «<«w 
avaluallon  and  habtluailon  •••  motion  ileknoil  in  flying 
parionnol  1)0327  N76  16706 

Tha  palhophyiiolegy  of  high  lutlaintd  i 0 tub  i acoalara- 
lion,  limitation  to  alt  combat  manoauvaimg  and  tha  iiaa 
of  'lantilluyaa  in  porformanoa  training 
(AQAAb  CMOO)  p0320  N77  He44 

k/fact  ol  luilainad  i Q tub  i accafarahun  on  cardiac 
Odiniit  and  Iraotienation  of  oardiaa  ourput  In  awaka 
'itnnatuirt  iwtna  p0321  N77-1tA6D 

AOOlilNATIOM  TOLiHAKOI 

Canirlfuga  aataiittiani  of  a rKllning  aaai 

P0210  N77  IIBAH 
Utiliialfonof  hfiman  cantnfuga  lor  training  miliiaiy  piluta 
in  tha  anKuiton  ol  piolactivt  airalmiio  manauvari 

p03ai  N77  lIBBt 


ACCliinOMITIMO 

AOARO  {light  last  ll•■|lllmallt■iK))l  kanai  Volmtia  B 
Ot)ait  and  ciuaarl  loop  accaiarpmatan 
(ABABD  AO-IB&  VOl-d)  p007l  N74-33646 

AOOiOIMT  HtViSTiOATION 

Opthalmological  aatmittalitin  oi  laaai  workara  and 
mvithgalion  of  laatf  accldama  (tOlBO  N76>1 1311 
AeOIDIMT  P«IVIN?tON 

lurvay  on  btodynamlo  laBpnnaa  to  windblaat  in  aiacnoiii 
RathoganalNi  machaniam.  analytii  and  piaviniiun  ol 
mlunaa  p0317  N7k-3371B 

ACOUAAOV 

Madlum  Accuracy  Low  Coil  Navigation 
iAQAHD-CM7a|  p0066  N76  a3U6 

Madium  aocutaay  low  coal  navipaiiott  lyiiama  lor 
hallcoptara  p0066  N76r32 1 62 

AQQUitIO  DUOTI 

Dual  aouuaiiOB  and  muHlaia  p0063  N7I>301 72 
AOOUOtIO  HATtQUI 

Aeouidc  faligua  daatyn  data,  pan  4 
(AaARD«AO>162  PT>4{  pOlOf  N76>1Be23 

AOQU61IO  MIACUPIMINTB 

Ma9haAiiinaota>caa»|ai  noiia  daviiHomof  maaiurad 
riolia  fialda  fiom  pradictloni  ol  Lichihill  thaory 

poaoi  N74  22666 
Thaory  of  partodic  lurbomachina  noiia  and  datarndnaiion 
of  blada  damaga  firm  nolia  ipaolrum  maaauiamanli 
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Mahniugioal  vfia'acianiiica  ol  a n'aaiti'i<rg  ohannai  ■■ 
luodamanial  eharaGtaiiilloa  of  flight  laal  iniliumarttaiion 
lyttam  p0077  N74  2BB36 

TBST  FAOILITIIt 

Tha  itaad  lor  a larga  tiaiMonie  windiuntiai  in  luropa 
Uauonil  topoti  of  tha  larva  VVindtonnali  Woihiiig  Qioup 
[AOARD  An-70j  pOMO  N74-346B0 

iKpailinantal  lacilniai  ar^d  rnaaauiaimni  lachniquai 

POOIB  N7B  3200I 
Davalopmani  of  tha  Umiad  Taehnaloglai  NaMarch  Cartiai 
acdualie  raaairoh  tunnal  and  iiaooiaiad  toil  lachnipuai 
0Q12O  N76  2B37B 
Rioblaina  ul  nuiaa  lavlliig  In  giound-biltri  faGlIlllai  with 
forwaid>apaad  iiiniilaliun  p0121  N78-2B2Bt 

TBSt  RANOIt 

Rangi  iniiiuinaiiialion.  waapona  lyatama  iiailng  artd 
lalalad  lachniquan 

(AaAND  AU*3>B]  pOI  10  N76-a32a3 

Tha  avalution  of  tail  rangaa  and  Ilia  ohanging  loquna- 
rnanii  thay  laivt.  an  uvirvlaw  pOl  10  N76-a32l4 

Nair  giuund  lilaiiiil'Y  ayila'iii  pOl  12  N70'332BB 

Air  combat  nanauvaring  tanga  pOl  12  N7fl-2a300 

Daiaitnlnatiun  ufiriitrurnaniaiiiin  raqui'amanii  for  USAF 
rangai  p01  12  N7a-23301 

Rola  of  tirruliliun  in  uparational  laal  and  avaluailon 
t oOna  N76-23303 

thbnmal  bloomino 

Rropagaixin  of  high  puwar  laaar  Iwattia  through  tiro 

Btmoapharo  An  ovitviaw  {iti706  N76>2BI4;l 

Tha  llmilanona  impoaod  by  aimoapl<anu  btaabdown  on 
tha  propagation  ol  high  powai  laaar  baiina 

(10206  N76-26646 
Eapnninanial  dalairninalion  of  aiiigla  and  myliipio  pulat 
propagaiioit  •••  laaar  tranamiiiicin  iiirutigh  ahaurpiiva 

atmoitrhara  p0200  N76-26B47 


THINMAL  INVINONMINTt 

Thaimai  piobfaitta  in  mditary  a<r  oiiatafiona 

p0231  N7e-27I63 

THINMAL  BATtaUB 

low  Bvda  high  tonipaiaiu'a  faligua  ••  m airariH  lai 
angiMoi  cunfaianaa  procaadingi 
lAQARO-CP-166)  p0186  N76-104I7 

Riobr-tina  ol  low  eyata  high  tamparai'ira  fatigua  in  aircraft 
)al  angi.ai  pOI96  N76'104ll 

An  ovaiviow  of  high  Utnpiifatuia  ntalal  fatigua  Aapaett 
envotad  by  tlio  IB73  Intarnahertil  Confaranca  on  Ctaap 
and  Faligua  pOIBB  N76*104IB 

RrMiaion  ut  LCHtF  tftlting  Of  ai'Otih  jtl  anginal 

pOlAB  N76-tO4B0 
Tha  tdacl  of  • .da  paramotara  on  high  timpaiatura  low 
cyclo  faiigiio  aitcraN  (tt  angiitaa  p0lB6  N76-1049I 
Lkfaliina  pioilicliun  niathoda  for  alavalad  lamparalura 
fatiBno  in  aircraft  |at  anginaa  l)01B6  N7B-10493 

Ooatgti  procaduiaa  fur  alavalad  taniparatura  low-Gy'.ia 
fatigua  •••  ai  apphad  to  airarafi  jat  anginaa 

pOIBe  N7C-104B4 

THINMAL  NOlil 

Land,  ana  and  atmoitdiaiHi  iharmal  noiia 

pOlBB  N76>1626l 

THINMAL  MOTIQTION 

Thaimil  ptofaiami  tn  high  partoimanca  alrurati 

p0232  N7e-27»86 

THINMAl  tlMUUTlON 

Thfima!  managamint  ol  flight  dtek  imirDminii 

p007B  N77-1BD4I 

THRNMAL  STANIUTV 

Tha  aiiueluio  and  ttiaiinal  aiabiliiv  ol  aulacho  alloyi 

p0130  N78-T1D36 
Cryital  growth  maihodi  for  iha  pioduellon  ol  alignait 
compoaiiat  p0130  N7I- 11038 

Thaimil  atabilHy  ol  ditaoilouallv  aulidifiad  coinpoaitai 
p0131  N/8-11D43 

THINMOOHIMISTNV 

Rradorrtinanoa  diagtama  Ihatmeahamlilrv/phaii 
diagrami  • matal  okfdaa  of  nirhal  alloyi.  chromium  alloyi. 
cobalt  atfoya  p012B  fl76  1 1248 

THINMOOVNAMIO  NNONNTfll 

Thaory  ol  fiowa  in  cumptaanbla  niadii  with  haat  addi- 
tion 

(AOARDOanARH-1Bl|  p017B  N74.2BB22 

Avionto  radoma  malariali  ■-  bitcineat,  mauhaniaal.  and 
Ihpimal  proporpaa 

(AaARO-AH-7B|  p0131  N7I*130)4 

Baaio  data  ihtiraodynamiD  propartiaa/ihatmophytlei) 
preparttaa  ■ matal  oaldai  p012D  NT8-1 1241 

Optical  maaiuramanla  of  (hatmodynamlo  propaHiaa  in 
flow  fialda  Aiaviaw  pOI62  N77-1  1233 

THINMONHirnOAL  NNONBNTtlB 

■aaiedaia  •••  tharmodynamlc  proparliaa/ihaimephyaital 
propaitiat  molal  oaidai  p0l2i  N78-1  1248 

THINMONiaUUTtON 

Thaimoganirtia  maahaniama  invofvad  in  maira  Mnaia  to 
laaiil  cold  aapoama  mataboliu  raapeitaa  and  tharmorag- 
ulailort  POOAB  N74.33b38 

Inirodwitan  to  winlar  aurvivai  •••  wtniar  lurvival  ahaltar 
angmoaripg  p004|  N74>6II37 

loeal  af^ia  of  aaalimailaalien  to  cold  In  man 

p004B  N74.33I39 
Iminaraion  hypoiriaimia  •••  lU'Vival  arkdlraatmani  ul  cold 
waiar  vfaitnia  pMBO  N74-113843 

THIN  AINROILt 

A eaaeada  in  unalaady  how  pOOBB  N7I-2B1I4 

THIN  f IlMS 

Lubrication  urKfar  arrtrtma  praiiuio  90147  N78-2348T 
THIN  NUTIS 

iuilt  up  ahtat  alruoiuraa  wingc  pioeatfuiaa  Int 
caieuiaiing  loiMuai  aiiangih  of  tliffanad  and  uitihffanad 
Qfnola  pOtfS  N74-23477 

THORAX 

Invaaiigf  Dona  of  tha  bioor)  vaaiali  alaino  aapanaiun.  haari 
output,  and  htari  ihyihm.  baiad  on  tha  iTiaaiurarnani  ol 
vanationa  in  tha  Ihoracic  ataalnc  impadanca 

p0230  N78  27134 

THRU  OIMINMONAL  BOUMDARV  UVIN 

Cafetdaoon  of  tha  ihraa  dimanaional  laminar  boundary 
layai  around  boditi  of  tavol»l*on  at  inoitfanca  arni  with 
laparation  p0037  N78-t708t 

Thita  dimanaional  itpaiatiDn  of  an  inooiniiraaaiigi 
turbulant  boundary  lay# ' on  an  infinitt  awapi  wing 

p0037  N76  17062 
Thraa  dimanaional  boundary  layar  aanaralion  in  aupa- 
laonioflnw  90037  N78- 17063 

THNIN  OIMINMONAl  PLOW 

Co*n9u(aticnai  maihoda  for  inviicid  andyitcouilwo-and- 
(hiff-itirnanaional  flow  fialda 

|aQAN01B>73|  p0177  N78-3I3I8 

ComputaPonal  taahntquaa  for  boundary  layait  two 
and  ihraa  diinanaliHiil  flow  p0177  N75'313BI 

Flow  flaparation  — tympoaiumon  aaparationphanoictna 
tn  aubaoiiiv.  lianaonic.  ami  aupacaortlc  flowi 
(AQARD-CN18BI  90032  N78  17030 

A lavfaw  of  aapaianon  in  aiaady.  thraa -d'manaional 
flow  pOOSB  N78<1708B 

Tfia  atiuoluia  of  thraa  drrnanitonal  aaparaltd  flowa 
ohaiaeia.  boundary  lir/ar  rntaraaliona  p0037  U70-170B8 
An  aaploralory  nf  a thioa  iliinartaional  ihoch  wiira 
tMundiiy  laym  iniaiMiion  ai  Mich  3 p003B  H7I- 1 7019 
Numailcal  almuiaiion  oliruaadimaniional  irina  mic  Row 
irtoludmg  wind  luiirtal  wall  affacU  |i003  0 N7  7 ■ 1 1 BB4 
Picking  up  and  graphirtg  ol  thraa  dimoniinnal  flow 
Italda  p0030  N77-ttllB 

Tfiraa-dlmanaional  flow  calculation  lot  a iranaomu 
comptaaaor  rotor  p0041  N77'1201B 


THNUBT  AUQMINTATION 

Compact  Ihruii  augmantori  for  V/8TOL  aircraft 
pioputnon  ayatam  configuration  for  V/STOLand  eiuiia  flight 
uatng  on#  angiu  p0087  N 74-204ig 

[Taiign  and  tail  of  afactor  ihruit  augmanlalion  configura- 
Ilona  p0026  N7I-13BU 

U6  Air  Foict  V/BTOL  airoith  aatodynamio  piadiction 
mathoda  p002B  N7B-13817 

Pradtouon  of  aarodvnainio  intarfatanta  affacia  with  lat-hfi 
and  fan-lifi  VTOL  iiroraft  p002B  N76  13118 

THRUST  CONTROL 

Thiuit  parformanca  of  poddad  (ih'fani  m croMfluw 
iffooi  nf  trrciaaainB  oroia  flow  vatoetty  on  thinat  datanota- 
lion  p0067  N74-2Q420 

Piopulaioii  lyilam  of  tha  VJ  lOt  C VTOL  iiiurafi 
Phitnaiiphv  and  practical  aNtianancn  oiiiimliiiioii  ol 
vaiticBl  takanfl  iitr:rah  aitframc  and  angina 

pOOBQ  N74  20428 

THNUBT  MIABURIMINT 

In'IUghl  ihruH  maaauiamani  A fundamonlal  alomam* 
m diigina  eonddion  momioriPB  pOOlB  N78-310I6 

THNUBT  RIVINBAL 

Itaiaarch  about  affacia  of  aitarnai  flow  and  tiroralt 
mttallalion  conditiona  on  thrutl  layaratia  porformancaa 
pOOlf  N7I-234II 

Havana  thuni  aHparianea  on  lha  Corqiordt 

pOOli  N7l>234Be 
Abtudynamic  iipacli  and  oplimiiaiion  of  thruil  ravoraai 
ayatama  pOOlO  N78-23B13 

THRUST  VICTOR  CONTROL 

NBoani  tachnclogy  advanaM  in  ihruii  yaetoring  lyatami 
•••  anilytii  of  Ihtuai  vaolo'  oontrol  lot  vartloil  lakoofi  airotaft 
with  and  withaul  aftarbuinlng  in  lih  pOOBB  N74<20410 
Aarodynamio  iitiaifaranea  baiwaan  (ulNaBO  and  lifting 
lala  amatging  from  iia  lowor  pait  >*•  affagt  of  Iwo  high 
vildoily  lifting  jaii  ori  induead  lift  and  pilahlng  mumanti 
pOOBB  N?4v20A13 
Diraci  lift  control  ippiieatloni  lo  tianaporl  airetafi  A 
UKviawpomt  pOOOl  N7fl-2I231 

Plight  moaauiimanta  of  tha  longitudinal  aBiodynomic 
charactaiiatleB  of  a vacloiad  Ihruat  aircraft  (HI>P1 127) 
throughout  lha  iriniition  •••  (V/ITOL  aircraft) 

p0122  N7I.2B2B8 

Bmill  lelid  Propallinl  Reebaia  for  Fitid  Uaa 
[AaAHD>CP-1M>BUPPL)  p0t2B  XV7>7a037 

THRUSTkWtIOHT  RATIO 

Compallbillly  of  taka-efi  and  landing  wah  million  and 
maiHMuvra  parformanca  rapulriinintB  for  Fghtoi  iireiaft 
pOOOl  N78-ai221 

TILTINQ  ROTORB 

Maaiutomim  of  tin  rotor  VTCL  roior  woki'iirframa 
gtourtd  aotodynamiB  intarfatanaa  lor  applieMion  la  lail  timi 
flighi  aimuiailon  p0026  N7|>IIBtg 

TIMI  OIPINOINOI 

Noih  aeneaminB  iiihng  tlina  roNuitamanti  Ih  iiatifY 
and  iinataady  maiauramania  pOlDB  N74'1I7II 

Dtlfattnoo  appreaimillona  for  lima  tiaporulanl  prgWomi 
pOt77  N7I-3IIBI 
Biabiiily  and  aoeutacy  ot  numitieal  apohxtifhMioni  la 
lima  depandani  flowi  pOI?/  N7B.31IIO 

Tha  tmporiatwa  ol  aipatlmanliHv«datitminad  eloautc 
condttioni  in  iranaonia  WaJB'lB-Wado  flowa  aaleuliiod  by 
• uma-dapandanl  lovhniqut  pOOBO  N77-1 1183 

TIMI  DIVIMON  WULTIRLIXINS 

A guidanoo  tyaiom  for  fiaod  or  teiary  wing  iircrifi  m 
approach  and  landing  lenai  ••  - uHiig  lima  diviaion  multipfaa- 
ing  pOOU  N7I.30073 

TIMI  US 

Pliamaaphario  eoninbutien  to  group-poih-dalay  of 
•tanaieiioaphone  aatoliitt  nivigaiien  iignali 

pOIIB  N7l<a010l 
Long  rang#  VHF  itankaguitoriil  for  tha  luropaan-Afneaii 
path,  a lavMw  el  tima  dtlay  mtaiurtmanli 

pOIBB  N78-2O310 

TIMI  NIBNONH 

Maaauromama  nl  tna  uentrof  capacity  ol  ATC  lyiiom 
pOOBB  N7fl-2322l 

TIMI  NRIIS  ANALVill 

pigilal  limt  larita  analyaia  o(  fluittr  tail  data 

p0200  N7I-2SB8I 

TIMI  SNARINS 

Tha  TVMNtT  nolwork  pOaiB  N7I.233I0 

T1ISUIB  ISlOiOQV) 

(ngifliaring  toniidaraiiona  and  maiauramania  ••• 
alaaltomognaiio  bold  maaiu'amtnl  in  aiivlionmanl  and 
tiaauaa  afidr  riibalion  aipocura  pOlIB  N78-1t701 

TITANIUM 

Tlfanium  powdar  malallurgy  pOIB7  N7fl-227B4 

•oma  gemmanta  on  tha  maehanloil  aropartiN  ol  HiF 
manlum  p0141  N77-16173 

TITANIUM  AUOVS 

Fraoluta  luughnaM  laal  t# aulli  ••  > labutailon  of  niaoham- 
rol  proporirta  ter  iHanium  aHoyi.  aluminum  alloyi.,  and 
Itoaia  pOIBB  N74  2)444 

Ftaillng  raiigoa  in  manlum  halieopltr  t;ompoiiania 

p014n  N7l.a24ll 
Tha  influanct  of  fralling  on  faligua  pOI4S  N7I-224I4 
Maiallurgioal  aauacia  nf  faligua  and  frauuro  in  titanium 
•Iloya  p013i  N78.IS37t 

Tha  affocta  of  miuroatiuuiura  on  tha  faligua  and  Iraotura 
of  oornmarcial  tiianiuni  ilioya  pOtSB  N7I>1B272 

t^roduntion  of  powdcra  from  titanium  altoya  by  vacuum 
fliBiork  Lirnirlfugitlon  pOtSS  N77  161 84 

frodiiction  n(  titanium  powdar  by  lha  totaling  alaoirodc 
piocaai  pC13B  N77-1BTBA 

THanijm  powdar  production  by  lha  MBrwall  canirlfugal 
ilifR  oaailrtg  ptooaaa  pOIJi  N7T-1BIB7 

Comparailva  avaluabon  of  forgad  ri-8Ai-4V  bat  mada 
liom  allot  produced  by  (ho  RIP  and  CIC  prooMaai 

p0141  N77-1tt172 
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TOLERANCES  (MECHANICS) 


SUBJECT  tNOEX 


Som«  cumniinift  on  iht  tnichimotl  piopfriui  u(  Mil* 
Ulanium  pOUl  N77-16n3 

Hoi  itolittie  pifi  ting  iii  Ti-6AI-4V  powdtr  foiB>rtg 
pitlotmt  pOI4l  N77'1&n4 

Wildibililyothui  iBDRtalicillypiiiitdpiiilloytd  tll■nllln) 
0AI.4V  powdart  pOt4l  11 17B 

Ntai  n«i  pc'^vdat  matallmgY  airftania  iIiucuim  t 

l>OI42  N77-t&17tt 
PowLini  iHwiKClKin  pail  1 pOI42  N77  IAI77 

Cowila' codfolKlaiKin  pait  3 pOI42  N77  1617(1 

TaLIHANCII  (MICHANICI) 

lulnrai'ct  (aaiuiba  o7  an  aa'uapaca  >niii|i|it(Kaaain 
pO?47  N76  1*^279 

TOPOOAArHV 

COMCU  A tuiiibiiiail  diiplay  including  a Uial  alactuinic 
facility  and  a tO|it)Uiaphii:al  inuvnig  man  dikplay  loi  iiaa 
in  tightar/aliacii  aiiciah  pOOIl  N76' 1 7 1 34 

TOUOHNitI 

Mauhanidil  paiamtlaia  llaiigua  and  looghiiaatl  o(  caMam 
vary  high  llitnalli  tlaal  alluyi  pO(37  N7S' 11(374 

TOXIC  HAIAHDt 

Mtaiuiantfiit  and  anaiym  ol  atnoha  and  luaic  gaaat 
laiuidng  (torn  (ha  combuilion  o(  aircfitt  cabin  finiihing 
mauturi  b0044  N76-1407I 

TOMIOITV  AND  AAlilTV  HAXAHD 

Toitoologtoai  aipaota  in  tha  nivaatigiuon  d(  (light 
acoidania  p0234  N77'177a2 

TRAOKINO  (POWTION) 

A oomplimaniaiv  flllaiing  taohniqua  (oi  dativliig  aiiaiah 
valoaity  and  poaifion  mioimaiian  ••  oiihoatd  navigation 
lyotam  and  rartai  tiaoking  iignaii  (o<  iititiiiniani  landing 
appioaeh  guidanca  pOOOb  N7ft  30004 

A hacking  and  cniuiol  lyilani  jiiivg  puliatl  iianainif 
kioni  pom  N74-332V3 

NMt  A poiilion  iDcaiiuii  lyaiam  (oi  modain  militiiv 
wiapona  tailing  and  avaluatlon  pOI  1 1 N74  23304 

Ptaelaiun  Anotaft  Itaaking  Svilain  (CATS) 

pOn3  N7I>333«« 
Minimal  arioi  tra|aatuiiai  on  liiia  pOI  12  N74'23a07 
A ahip  tiaoking  ivatain  uiing  a Kalman-Ochmidt  liHar 
pOOtt  N7Q  34200 

TKACKiNO  NADAR 

MiitHa  ladif  guidanut  laboiaioiv  p01 17.  N70'23302 

TNADIOMI 

HiQh'lih  aatadynamica  Tiandi,  wadaa  and  tiplioni 

poool  N76Jiaao 

Tiadaoili  batwaan  eitM  iiainntg  and  aaauo  aguipinaitt 
for  night  and  foul  waathai  Hying  pOOl  1 N7i'30O04 

TNAILINU  IDOIS 

Laminai  aapaiilion  at  a trailinu  adga  ••  malliamiiiual 
modal  for  thin  wing  boundary  layor  flow 

p0033  N7e'17032 

TNAIUNQ'IDOI  fUNI 

fraianialipn  ol  aarpdvnamic  ami  acouitie  laiulu  of 
qulllfioBtiuii  Itila  on  tha  ALADIN  2 cuncapl 

p0024  N7I- 13103 
liiipaiimaniai  high  lift  opiimliaiion  of  rnuKiula  alamoni 
aiifoilt  p0034  N78  tai00 

TNAilCTOllill 

ihaotahcai  and  aiuaiiracniai  aiinulation  niaihuda  fdi 
aktairial  aloia  laparalian  tiaiccluiiat  p0020  N77<1igil 
TNAJieTONV  ANAlVlil 

Modatn  maana  of  liajoclogiaphy  (lOOOd  N76'2l34t 
Cummanta  on  mainainativii  rneddHing  u1  aitainil  ilura 
laiaaia  liaiaalonai  including  compaiiMn  with  (light  data 
■ Ipridiclignanaiviii  lauhniquaafor  lattitnnmg  nl  aiitainol 
alOiai)  pOI23  N7<  2B301 

TNAJIOTONV  MIAIUNIMINT 

Minimal  arioi  (raiiQldiiia  on  lina  p0112  N79-233B7 

THAJIOTORV  ONTIMIXATION 

kouf'D  navigiliun  in  lantinial  innaa  An  aulomativ 
cunliul  pioblatn  - ipaad  cnnliol  fur  aini<cfi  appiuflch 
■pacing  ii0083  N74-331Bri 

Oavalopniaiti  of  a imaii  iuiki  piopailani  ipckat  moto* 
lo'  (lavibla  imga  l•qlll'•ln*nl■  pOM4  N77-II  IflO 

TNANIDUGIM 

Signal  cuniatloniiig  - inocaiaiiig  iiluut|iiitul  l•■nld\lcarl 
uaaU  III  lliglii  tilt  iimniiticiit  ivitaini  p0077  N74-2Bh30 

TNANIPIN  PONOIIONI 

Ctimpiiiiun  batwaan  Ilia  ualculalad  and  niaiiurad 
lianifai  litnoiiiiniloi  lha  CuncoidiaiiuraH  ■•  airoiattcuntioi 
iM  ilinuapharK:  iiiibulanca 

(AQAHO.H.037I  pOOSO  N7»-tS0n4 

I'luiillc  nuiih  (ilian  wnh  biquadralic  iiinilai  lunc 
liana  irOHI  N7e-2I441 

Tha  uonalational  ilruuluin  ol  iraiMninal  ink  iiifaiinai 
and  aiigintaiKig  anatuuuaa  of  pailiiriiiaiica  in  tha  cugniiiva 
domain  ()U33I  N74.2B784 

Tha  liiiinan  in  iilapliva  Dontnillai 

pO330  N76  2B78b 

TRANHIINT  RRIIHURII 

Oil  tiiihina  liaiiiianl  i)|)aialiiiy  cuiidiliiina  dna  iii  i» 
•atainal  liliat  wava  iinpuiaa  pOOdB  N70  2tt1B2 

TRANtllNI  RIIFONBI 
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p0230  N76-27636 

ANALYTICAL  MIOHANICt  AltOOIATII.  INC., 
MOUNTAIN  VilW.  OAUF. 

EipariancM  in  tha  davalopmant  of  aldad  INS  loi 
raft  p0066  N7e'24201 


AFFLITON  LAt.,  tLOUOH  lINOUkNO) 

A ntvF  compulat-baiad  malhod  uf  HF  aky  wiva  Hgral 
prtdKiion  uBing  vaiiical-incidanca  lonoaonda  maaiutt' 
manta  liOlBR  N7fi-203l  I 

AniZONA  UNIV.,  TUCAON. 

Soma  ORpaiiancaa  with  |)ia  aaplollation  of  tnaaiuiamarti 
of  ll(B  paituibaiiuti  fiald  in  a wind  tunnal  to  impruva 
■imtiiauon  liOOlO  N77-1 1974 

AnMIO  FOfiCIi  INST.  OF  FATHOLOQV, 
WASMINOTON.  O.C. 

Davaiupinapt  n(  ancraft  accidant  invaitlgation  piugrain 
■1  t>>a  Aimad  Foicaa  InaUluta  uf  Pallmlugv 

1)0233  N77  17711 

Piocailiiias  loi  Mlaiiiificaiioii  uf  mana  liiaailar  vimiini 

ri0234  N77  17717 
Conalatiun  of  ocauiraiicu  of  aiiciah  accidania  with 
blorhythinlo  otiiioalitv  and  cycla  phaia  p0234  N77- 17720 
Tha  iitiiipanaiion  of  piacanliga  aaiuration  of  oatbon 
inonoHEdt  in  airciah-acchlant  faiaittlaa  with  lhaimal  injury 
p0234  N77-I772I 

AetidaM  >acoiiB|tuolion  from  analyiia  uf  inlurlaa 

p0234  N77M7724 

ARMV  AIROMIDIOALMNAnOH  LAi.,  FORT 
RUOKIH.  AU. 

Paraciiuto  '.acapo  from  halieopiari  p0044  N74>20700 
Aimy  ai.ior(itaiional  aocidanti  p004e  N74-20771 

Cita'Miariaiica  ol  rtaw  gai>aiatlon  milltaiY  nolia  oanealing 
minrophonaa  p03C0  N78.23060 

ifftcn  uf  vibiaiiun  on  tha  muaouloikalatal  lyilann 

p0ai4  N76-27e97 
An  (nvaaligalion  ot  auotafi  voict  oonimunioctiim  ayiliink 
at  totircaa  of  inatdioua  tong>ta<>n  acouatlo  haiaida 

poaae  n76>  177911 

Coinpaiitim  of  viaual  parfoiinanua  of  monocular  and 
binocutir  aviaiuii  duilng  VFR  halicoplar  flight 

p0227  N78-1D793 
Maiicoptai  night  parformnnca  with  tha  AN/FV6>6.  night 
viainn  goyyiaa  p0227  N76‘1B7B4 

Aviator  paiformanca  Biomadkal  phyalologloai.  and 
piycholOQioal  aBHitmiiu  o!  piluii  duriny  aatandad  hilicun- 
tn  flight  pOaaO  N76  27627 

Villon  with  lha  AN/PVB>6  night  vliion  OPygla 

1)0241  N77-127I6 
In-flight  avaluatton  of  hand-bald  upnoally  iiabilliad  laigal 
acquialtlon  davlcci  p0342  N77-12717 

Haid  injuiv  patlxdogy  andlta  oimical,  aafaty  and  admiDial* 
rallva  aiynlficanuo  p0236  N77-17726 

ARMV  Ain  MORILITV  niftlAnOH  AND 
DIV6LOFMSNT  UR..  fiUVIUND.  OHIO. 

Ratio  laaaaich  raquiiamaida  lor  V/8T0L  propulaioh  and 
dflva-l.-aln  romponaidi  p0066  N74>aU412 

Flatting  In  akuiafl  luihiiio  anginaa  p0146  N75-22402 
AnMV  AIR  MOtILItV  RIRIARCH  AND 
UIVILOFMINT  UR..  FORT  lURTIi.  VA. 

RaatatuH  iowaid  dayalopmanl  faiaibllily  ut  an  ailvaniail 
laohiiologv  V/ITOI  piupallai  ayatam  |>00B8  N74-204I4 
ARMV  AIR  MOtam  RltbARCH  AND 
OaVILOFMINT  UR..  HAMFTON.  VA. 

Impodtncaof  hoticoplor  dynamic!  to  tha  inaihaihailcal 
modal  of  lha  Miouptor  p0607  N/R-3U010 

Rotur  ayatama  raaaa'ch  aiie'ih  1H8RAI  laquiiamanti  tu>. 
and  ouiiiiibutiont  to.  ratoroiatt  ataia  aiiimaliDh  and 
(taiantaifl*  idaiutfm.itiun  p0007  N76’30022 

ARMV  AIR  MORIUYV  RIRIARCH  AND 
DtViLOFMINT  UR..  MOFFITT  FilLO.  CALIF. 

Ciiiiqva  and  auniniaiy  ol  dta  aptciallila  maaling  nn 
Italicoplar  daaign  >iilaa<on  toad  ipaclra  |>0073  N70-302I.3 
ARMY  AVIATION  RYITIMI  COMMAND,  iT.  lOUli, 
MO. 

Aiiiiiinatio  Inapactiun.  DlayiKMtiC  Am'  Piognoaiiu  Syilarn 
(AIUAPSI  An  BLiloinaiii:  mainitnanua  tuul  for  halicup- 

lai!  I>(X'04  N7II  310BB 

ARMY  COLO  nCQiONB  MBIAnOH  AND 
FNOINEiniNO  UR.,  HANOVin.  N H. 

SuilKa  impadanca  ol  radio  yiuumlwavaR  ovat  atratifimJ 
aaith  uU263  N76  32066 

ARMY  COMRAT  DIVFLOFMINTB 
IXFIRIMINTATION  COMMAND.  FORT  ORD.  OAUF. 
EHaot  on  nap'Of-iha-aaiih  taquitimanta  un  aiicraw 
patfoimatica  during  night  attack  hallcuptai  nparailona 

1)001 1 N76-30066 

ARMY  ILIOTRONIO  FROVINQ  GROUND.  FORT 
HUAOHUOA.  ARIZ. 

Uaa  of  aulomalad  ayatama  by  lha  alaultontagnatia 
•nviiuntnontaltfat  laciHiv  in  alactrumaynaliD  comiiatibtllty 
arralym  pOM2  N7e-23200 

ARMV  IU0TR0NI06  COMMAND,  FORT 
MONMOUTH,  NJ. 

Tha  tppIlcaUOM  of  laaata  to  lha  pioblanra  ul  vary  low 
lavti  Right  obatacto  avotdanca  and  tattain  following 

pOISO  N7R‘18e33 
Thalaiargyio  pOIIO  N7B-ieiJ0 

Tha  bthavluur  uf  lotan-C  ground  wavat  In  mountainuifi 
tarraln  pQ2K4  N7B-220yB 

An  opticai  radar  ■valfinforointaclaavokJoncaand  larrain 
following  POOI2  N76-300e7. 

Low  lavol  night  oiwrationt  ol  taoiluil  hallcaplara 

p0013  N7B.3006B 
D0r>  ola'slroiiiagnatic  oainpatlbiliiy  pruyram:  An 
ovatviaw  pDIBO  N76- 16260 

Radar  inittfaianaa  laductiun  tachnlquat 

pQIBl  N76-1627y 
Auiomolio  laating  olavionict  ayalatni  lot  alaotiomagnallo 
compaPblltly  pDI  S3  N7fl.  16284 

Plaamaaphanc  coninbuiton  to  group-path'dalay  of 
(lanaionuapharlo  anialliia  navigalloi.  ilgnala 

P0166  N7e.2030R 

ARMV  INVIRONMf  NTAL  HYOIINI  AQINCV. 
AtIROIIN  FROVINO  GROUND.  MD. 

Initiumantaiion  and  inMiuramant  of  liitt  ladiaiion 

pOI&O  N7e-1l30fl 


Daiivalion  of  bafaty  codaa  1 U SA  axpr  nanca 

pOIKO  N7e-M313 
Laior  proiactiva  Uavicai  pOIBl  N78- 1 1316 

ARMV  MATIRIALR  AND  MIOHANIOS  RBRIARCH 
CINTIR,  WATIRTOWN,  MARB. 

Fiaciura  lagimaa  p01B2  N74  23418 

nainiinca  mtthud  p0192  N74-2,341f) 

Tha  Kuhr>-Hardraih  malhod  p0102  N74-23420 

Crack  propagaiicin  lawi  p01B2  N74  23421 

Suininaiy  ul  lim'iutioni  p0193  N74  23423 

Typical  plena  itriin  fiautuia  tonghnaaa  of  iirurafi 
maiaiialk  pfJIBB  N74-23443 

Stanrfaidi  uf  accapianca  by  iiDii-daatiucliva  inipactiim 
for  raw  iniiaiiila  aiut  coinponanii  ()01I6  N78-t0402 

ARMY  MIDIOAL  RIRIARCH  ANU  DtVILOFMINT 
COMMAND.  WARHINOTON.  D C 

US  Army  madical  m’flight  ovaluationi,  l006't87Q 

p02a7  N7«  te700 

ARMV  MIRSIU  COMMAND.  RIDRTONE  ARRINAi, 
AIA. 

Mliaiia  imaiiyilam  EMClMtirtg  pOIS3  N76-10201 

ARMY  MIBRIU  RIRIARCH.  DIVILOFMINT  AND 
INGINIIRING  Ul..  RIDRTONI  ARRINAL  AU. 

Uaa  bI  radioienda  data  to  dariva  aimoaphaiio  wind  ahaan 
lot  imill  ihMi  inoiamanii  pOQ7U  N76' 16644 

ARMY  NIGHT  VIRION  US..  FORT  RILVOIR.  VA. 

Night  vialun  ImiQing  lyalam  davtiopmani  for  low  lava’ 
halioopiar  piloiaga  p0013  N76‘300F4 

ARMY  DFIRATIONAL  VIST  AND  IVALUATION 
AOINOV.  FORT  RILVOIR,  VA 

Trartaeffi  batwaan  oraw  training  and  aMlio  aquipntant 
lor  night  and  foul  waalhii  flying  pOC1 1 N7I-3C064 
ARMY  RIMARCH  INRT.  OF  INVIRONMINYAL 
MIDIOINH,  NATICI.  MASS. 

Tha  fiald  artillarv  flit  dharlion  cartlat  ai  a laboratory 
and  liald  atraaB'parformartoa.  Modal  I:  Foaitien  papar 
2-  Progttii  toward!  art  aapfrlmamal  modal 

p03aB  N7«>2/S20 

ARMY  TSSr  AND  IVALUATION  GOMMANO, 
ARSRDIIN  RROVINO  GROUND,  MD. 

Frolaclila  AIrbural  irtd  Impact  Locating  Syalam  IPAlLII 
irOin  N76  29212 

ARNOLD  RNOINIIRINO  DIVILOFMINT  CINTIR. 
ARNOLD  AIR  FOROI  STATION.  Tf  NN. 

Iiparimantal  atudlai  in  a Ludwiag  tuba  liinaonic 
tunnal  pOlOO  N74-3173H 

Dakcrlpticn  of  tha  AOARD  noijia  aHaibody  aapatlmanti 
coruJuotad  by  the  Arnoid  Engintaiing  Davalopmint  Can- 
tar  p017B  N7I-1S9B4 

Appliuailott  of  lha  dual  aciltat  (!••<  valoclmaiar  in 
irarwonlo  flow  raaaarch  pOtll  N77>1 1228 

ARC.  INC..  ARNOLD  AIR  FOROS  STATION.  TINN. 
Eaparimantal  atudiat  in  i Ludwiag  luba  tian»onic 
tunnal  pOIOS  N74-31736 

Eahauil  pitima  lampaialura  aflaela  on  noiila  afiaibody 
paifoiinanca  ovir  the  traniontc  Maoh  numbar  rang# 

pd02D  N78-a3!in4 
Eapaiimatni  to  aaiaai  lha  infiuanca  bI  ohartgai  in  iha 
tunnal  wall  l>eonrlarv  lavar  on  ttanionio  wall  emttnow 
vliataoiatiaiioi  pUIIB  N78  2S331 

Inlatfaiomaltie  inaaiuiainant  nl  modal  daletmii,nn 

pOliy  N76-26247 

Spaoial  wind  tunr>al  tail  tachn'quaa  uiad  at  AEDC 

p0120  N7e>2B270 
Pttpa'td  uomiiiant  on  lha  cuna  Itartiiilun  flayr^uldi 
humbai  data  cotialation  iludy  p0120  N70-2B271 

Oimrtianta  on  wall  inta'fNranev-t'onliel  and  ooiiaotlon* 

pOliO  N78-2B273 
Autuinatic  uoniiol  ol  a tranaonio  wind  tunnal  with  a 
itai-Kmv  coinpuiar  ayitarn  pOOlB  N77  11S77 

ASSOCIATlO  SEMICONDUCTOR  MANUFAOTURIRS. 
LTD..  BOUTHAMFTON  (INOUND). 

Tha  daaign  of  M09  itnagratad  circulii 

p0l74  N78  26(340 

ASSOCIATION  OF  SRIOIAL  UBRARIISANO 
INFORMATION  RURIAUX,  LONDON  (ENGUNO). 

Uiai  raquiramanta  in  llbrariii.  rlucumantation  ami 
inlormatioii  canlara  t>026B  N7B-333B1 

Tha  iota  ol  oommunlcation  In  lachnologloal  innovation 
p0270  N76>2BOOO 

ATATURK  SANATORIUM.  ANKARA  1YURKIVI. 

Effacl  ol  inotaaiad  atmoapht'lo  alaotricity  on  tha  blood 
alautroiltaa  ol  anplana  etaw  p022S  N76-1B7B6 

ATMOSFHBRIC  BOIBNCIS  US..  WHITI  BANDS 
MIISIUI  RANQI.  N.MIX. 

Wind  Ghararlarlilioa  in  tha  platialary  boundary  layar 

p0070  N76  16842 

ATOMIC  BNSROV  COMMIRRION  RIRIARCH 
ISTARUSHMINT.  RISC  (DINMARK). 

Tha  llma>o(>flighi  liMr  ananibrnaiarpOIBA  N77- 1 1 243 

ATOMIC  INIRGY  RISIAROH  IIT'  RUSHMINT. 
HARWaLLIlNOUNOI. 

Tllat>lum  powdar  matallurgy  pOII7  N78-237C4 

lha  machanical  propaillaa  and  daaign  data  for  anyinaai- 
mg  caramlc!  pOIII?  N76-164fl3 

Titanium  powdar  pioductirrn  by  tha  HatwtII  cantrlfugil 
ihol  aaiting  procaaa  p013B  N77-161B7 

Fowdar  production,  nut  1 pOI42  N77-16177 

ATOMIC  WIAFONR  RISIAROH  IRTABURMMINT. 
AlOIRMABTON  (INOUND). 

Coamio  radiation  doaaa  al  anctafi  aiutudai 

U0232  N77.ie73B 

AUTOOUVI  IHOINIIIS.  INC..  IRII.  FA. 

Piooaaa  and  Monumio  conaldBratlona  foi  production  acalt 
hoi  laoiiaiic  ptaaaing  aquipmant  o019B  N77-161B8 
AVOO  LYCOMING  OIV-.  STRATFORD.  CONN. 

Ativanoamanta  In  luparallov  powdar  pioduotiott  and 
cunaolidatlon  p0140  N7/-16183 
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COf^PORAU:  SOURCk'  !NDBX 


GALtFAN  CCF^.*  lUFFALO,  N.V. 


AVION!  MARCH  CA!UUIT.  tAINT  OlOUD 
(PRANCI). 

Ailaptaiiun  uf  iht  Juijpa  niathcid  tu  a wind  tuiinal  wiih 
vi'iaU*  paimaabKiitr  pOOtB  N77>ll97e 

AVION!  MARCH  DA!SAULT>!RiaUIT  AVIATION. 
AAINT  OLOUD  I^RANOI). 

•'iJdandum  to  a nuivtv  o<  ounacIniD  wall  cunatiainli  nt 
lianaonic  wlndltinmli  pOlOB  N74  31739 

Praliini>ia>Y  rtaOU''  *>'('  "'■litary  anciilt  al  Aviona 
Ma'cal  Daiiaul(-Ilia0ufl  Aviation  pOOBII  N74  32A3i 

Pio^ta^i  lapuM  on  iiiaclianical  tlai>ip003<{  N75-I3I0(I 

Ali-wasttiar  lamln'O  ayalarn  (iii  Maicury 

p0003  N7B  213.16 
rHact  III  tilainal  cixidiliOKH  un  t>ia  luiictianniQ  ul  a dual 
flow  luptitontc  nujiia  |)0027  N7B-234B1 

Evolution  pi  Ilia  lola  playad  by  lha  iliaii  analyaia  offlua 
in  {ha  tkiiun  ol  a piolutypa  p0071  N7B' 17004 

tAtidy  ol  cattiin  impaci  ptobiama  on  airctif*  airuciuiaa 
pOIOi  N7I-1I470 
Companaon  ol  aaiodynamic  coaHifiitnta  obtainad  Pom 
tha.iiBtteai  Aaiciilanoni.  wind  lunnai  laaii.  and  liiBhl  taiia 
uaia  laduiiiion  lot  lha  Alpha  Jat  alioiah 

pOUa  N7ft>n'l»Q 

FliuKi  lail  malhodi  lur  tin  tlody  uf  ipina 

pOlOe  M7B-302B2 
Opin  lliuhl  laa'  of  lha  Jagitip.  Muatfa  FI  and  Alpha-|at 
oiiciatt  pOlOe  N7B-2e264 


B 


RAKIR  (0.  Q.)  AND  AUOCIATI!,  lURRIV 
IBNOUNDV 

MieiogiaphiQ  fuiydamanlali  p02BB  N77‘ 10047 

lALUlTtO  RiUAROH  LA!!..  ARIROIIN  RROVINO 
QROliND,  MC. 

Tha  lUuiilura  ul  Ih.aa  dimanaional  aapatalad  Nflwi  ii\ 
obiliolfl.  boundbiy  layar  iiiiaiaoliona  p0037  N7B- 17000 
Damaga  tolaiinca  uf  l■^umonuGuqua  alicraft 

pO\9B  N7fi.10471 
An  Intthoi  ballillici  niodal  loi  a ipinnlng  lorkal  motof 
pOI44  N77-11103 

!ARRV  RIIIAnCH  COR!.,  lUNNVVALI,  OALIP. 

Taahnlauaa  loi  laaldima  HF  chaiinrl  maaaixamani  and 
opiimiim  data  tranamiiiinn  pOlBB  N7B‘203tB 

lAVIRilQHI  UNDIlIMPFANiTALT.  MUNICH 
IWKIT  OIRMAHVt. 

Importation,  diagnoiia  and  iiaalmani  ol  i mallpoi.  oholara 
•rtd  lapioay  p0223  N7B>14763 

Tha  allanualacl  I'va  amaiipoa  vaaaina.  iirain  MVA  iiaulu 
ol  aarwilmaiilal  and  el.niaal  iliidiia  p0224  N7B‘14707 
Till  thiaat  of  liu;)tiial  diaaaaai  and  paianloiaa  (loina 
fpiilamiDiogical  and  clinical  aipacta)  p0324  N70*14772 
ROM  GORRu  ALRUQUiRQUI.  N.MIK. 

Olandard  rroctdinaa/iTtaaiuiaa  ol  tlfaullvanaaB  lot  Air 
Fo'ca  opi'Blionai  lail  and  avaluation  (cunalani  lmpruwa< 
m#nltiik2l  pOltO  N7B>233IB 

Rolf  Ul  iimuianoh  in  upaiaiional  laat  and  avaiualion 

pOII2  N7e-2J3U.1 

IIU  AIRORYRTIMI  00.,  lUPPALO.  N.V. 

A diBuiiiiiad  piogiain  for  ihv  optimal  daaign  of  dumplai 
flttucliirai  pOI97  N7S-133B2 

IHI  HILICOfTBR  CO..  PORT  WORTH.  TlX. 

Commanii  on  nputallon  uf  aiioialt  lllghi  aharaalarta* 
tiui  p0007  N7B'30023 

Kaiaarch  on  diipiaya  for  V/STOL  low-iavai  and  IMC 
opaiationa  p0013  N7B-30070 

Tha  art  and  ic<ani;a  uf  lotaiy  wing  data  cuxataiion 

pOI22  N7S-2I2SI 

RILL  TILIPHONI  lARR..  INC..  MURRAY  Hill,  N.J. 
I'latabiliiiai  and  nunlinaar  prouaiaaa  in  gaophyaica  and 
iilrophyaica  pOIB7  N74-31B2B 

RIHO  INQINIIRiNQ  RBfilAHCH  ABROCIATbR,  INC., 
VIINNA,  VA. 

Aviunioi  lalialiility  cunlioi  iluiing  davaloiiinant 

pOtgU  N79  24603 

Kxpaiianctd  ln■fllglil  aviunica  mallumtiQni 

pOieO  N76'24606 

RIRMINOHAM  UNIV.  (INULANO). 

C'oat'iiolariiad  iidialion  fiom  lalilliit  laflaolor  anian- 
nai  pOITI  N74-3iee3 

ROOKNRBiWiilK  OIRAITITRCHNIK  O.M.R  H.. 
UIRKRLINQIN  (Will  OIRMANY). 

Apphoatlon  of  modal  conliol  thaory  In  Uit  riatign  of  digital 
flight  cariiiul  ayiiami  p0l03  N74-31433 

Raallialion  and  flight  taita  ol  an  inlagraitd  digital  lli()h: 
coiiiioi  ayiiam  pOI06  NT4-31447 

iidagialad  flight  control  lyaiam  fui  alatp  appcoach 

pOlOB  N74-314B4 
Tha  FNA  BIB  A aalf  cunlalnud  kiw>cnat  navigation 
ayiiam  lor  grouitd'Vahiciaa  pOOBt  N76-32167 

ROlINO  AIRORRACI  00..  OlATTUi.  WARH. 

Oaitgn  ol  vary  laiga  airplaiaa  fui  laaat  ayitam  coil 

pooar  N74.31473 
Acuountiiig  ul  aaiCHlvnaniiu  fuicaa  on  airfiairt*/  inoputnon 
lyiltitia  pOOSO  N76-33607 

yiiudlural  iniagrliy  lauuuamthta  lor  proiaolllo  linpial 
damuga.  nnnvarviaw  pOItt?  N76-10472 

Uaa  ol  lha  flight  iimulator  in  YC'  14  daiign 

pOI24  N7e  29394 

ROlINQ  GO..  RIATTll.  WASH. 

Cai'btaiioii  pOU77  N?4'26B40 

Tauhnioai  aapacti  tn  dta  daaiyii  of  iiiiiiti-ctianiial  data 
collfctlon  lyalama  p0077  N74-36g41 

Pradicilon  and  anylyaia  uf  ilia  low  apnad  aiall  chatactana- 
(let  of  tha  Boaing  747  p002d  N7B-222t3 

Fipailancai  with  tha  B-1  navigation  flltar 

pOOKB  N7U-243CI3 
Advancaa  In  anglnv  bural  conlainmani 

p0073  N76-321I4 


Thaimal  rnanauamani  of  ftigh!  dock  imirumanta 

p007t  N77  IB041 

ROBING  CO..  WICHITA.  KANR. 

■ ■82  conliol  eohfigutad  vahielaa  pfogtatii 

pOlOB  N74-3I4B2 

liitrodur>ion  ol  CCV  laahnology  intu  anptana  dougn 

nOOBR  N7d-314I1 
Tha  inlitianca  ul  nacnMa  ahndtody  ihapa  iin  airplaiia 

drag  p00<6  N7e-236Dfl 

Riita  uuihty  of  dtw  itiaiinad  mHiiary  aticrah 

p03.te  N76-27/tU 
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